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ABSTRACT 


In this thesis we take the general question of acceptability to 
be that of devising selection criteria a scientist could employ when 
faced with a choice between two or more competing hypotheses. We show 
that there are at least two different senses of 'acceptability' as 
understood in this context (which we label A-acceptability and B- 
acceptability), and that it is important to distinguish between them. 
In terms of what we take to be the philosophically more interesting 
sense of 'acceptability', namely A-acceptability, two general questions 
are argued to arise with regard to the decision situation faced by the 
scientist: I. Which hypothesis should I pick given the evidence 
which is at hand? and II. Which hypothesis should I pick when the 
evidence at hand supports, equally well, both hypotheses? With these 
two questions in mind, we proceed to consider two approaches to the 
explication of selection criteria based on the notions of confirmation 
and corroboration. The two approaches we consider are those of Carl 
Hempel and Karl Popper. We first attempt to discover the motivations 
for each approach and to formulate versions of each which are comparable. 
Once this is done, we discover that each approach generates different 
answers to the two crucial questions I and II. Next we attempt to 
show that both approaches are inadequate for several reasons. We 
suggest that these approaches, and especially Popper's, may be seen as 
attempts to answer the question of B-acceptability, and conclude by re- 
considering the problem of acceptability in light of the failure of 


these two approaches, 
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CHAPTER I 
INTRODUCTION 


If a scientist is faced with the problem of choosing between two 
or more hypotheses, what should he use as a selection criterion? This 
question forms the background to the question of the acceptability of 
scientific hypotheses. We shall here be concerned to delimit the prob- 
lem of acceptability in terms of the failures of two sorts of general 
approaches to the establishment of selection criteria. By critically 
examining these two approaches we hope to isolate the inadequacies 
which inflict both of them; these inadequacies will serve to make us 
more aware of the complexities involved in the question of selection 
in particular and hypothesis acceptance in general, Furthermore, we 
shall attempt to show that there are two different senses of the con- 
cept of acceptability and that it is necessary to distinguish between 
them. Our first task, then, is to develop these two senses, 

We begin with a recent attempt to indicate that acceptability 
is a concept which applies to different aspects of scientific method- 
ology. In an article titled "Changes in the Problem of Inductive 


1 I. Lakatos has attempted to isolate three contexts of the 


Log ie;¢’ 
acceptance of hypotheses. In the context of "acceptability," scienti- 
fic hypotheses are evaluated with regard to their "testworthiness" 
(or, "boldness"), that characteristic of hypotheses which determines, 
before the results of testing are available, whether or not a hypo- 
thesis is suitable for further consideration. A hypothesis is ac- 
cepted in the context of "acceptability," if it is "well-tested" and 
has, furthermore, "proven its mettle" to the extent that the risk of 
further research in its terms is justified. Lastly, a hypothesis is 
accepted in the context of "acceptability 3" if the results of testing 
have indicated that the hypothesis may be viewed to be assured of fu- 
ture success, i.e., it has the status of a law. All three contexts 
are seen by Lakatos to be functions of the stage of investigation 


during which the decision to accept or reject a hypothesis is made. 
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Hence, the same hypothesis could be accepted because of certain formal 


T2 
properties it exemplifies with regard to its "testability", and later 
accepted,, if it has survived preliminary testing, and later still ac- 


cepted if we are confident of its future success. The value of 


3? 
Lakatos' distinctions can be seen in the difference between acceptabil- 
ity, and the other two sorts of acceptability. On the one hand, we see 
a decision to accept a hypothesis made prior to the testing of that 
hypothesis, and on the other hand we see decisions made which are based 
upon the results of tests. We shall make use of this two-fold con- 
textual distinction in what follows. 

We can frame the distinctions we wish to make in terms of the 
supersession of one more or less entrenched hypothesis by another 
hypothesis. A clear example of this supersession can be found in the 
case of the hypotheses of Harvey and Galen. Galen's hypothesis con- 
cerning the flow of blood in the bodies of animals (i.e. continuous 
dispersal from the liver) was, prior to Harvey's work, a hypothesis 
which was accepted in some strong sense (e.g. accepted,). Harvey's 
hypothesis presented the familiar notion of blood circulation, and 
was put forward in order to overthrow and supersede the more "'classi- 
cal" view offered by Galen centuries before. Here we have the most 
dramatic example of a decision situation: Two rival hypotheses are 
put forward, both can account for the phenomena, and only one can be 
accepted. A decision situation of this sort forms the context of 
hypothesis selection which is a significant part of the methodology 
of science. Harvey's hypothesis was found to account for all the 
phenomena accountable by Galen's view as well as much more, and con- 
sequently Harvey's hypothesis was accepted and Galen's view was re- 
jected. Some philosophers of science seem to have this sort of 
example in mind when they speak about the acceptability of hypothesis. 
(Hence Karl Popper occasionally speaks of accepting hypotheses as the 
result of "natural selection," the ability to survive Pectecatetientes) 
It is not necessary to view the decision to accept a hypothesis as a 
matter of the complete adoption of it and the complete rejection of 


all other, competing, hypotheses: The confrontation between Harvey's 
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3 
hypothesis and Galen's constitutes a fairly rare phenomenon in the his- 
tory of science. It is more usually the case that reasons are supplied 
which indicate that one hypothesis is more acceptable than another, 
although these reasons are not sufficient to wholly reject the latter 
hypothesis. . 

We will refer to the sort of acceptability outlined above as 
A-acceptability. And we will recognize when the question of the A- 
acceptability ‘of a hypothesis is being asked by the. following character- 
istics of the decision situation: (1) The decision-maker must designate 
which of the two (or more) hypotheses is more acceptable, i.e., he must 
choose between alternative hypotheses; (2) the rival hypotheses have 
been tested, neither of them have been refuted, and they have been 
shown to be viable alternatives. Hence, the question of A-acceptabil- 
ity presupposes that there is a need for a choice between rival hypo- 
theses. However, the decision to A-accept a hypothesis need not lead 
to the complete rejection of the alternative hypotheses--the decision 
situation given by A-acceptability often involves rival hypotheses 
which are such that one offers only a slight and subtle modification 
of the other. Moreover, it is not realistic to suppose that the 
choice is always a permanent one, or one which is unanimously held 
by the scientific community. 

A-acceptability always involves a comparison, i.e., it gener- 
ates a relation which may be said to hold between rival hypotheses: 
"Hypothesis A is more A-acceptable than hypothesis B." Implicit in 
Lakatos! distinctions is, however, another sort of acceptability. 
Although it is clear that Lakatos' acceptability, suggests the con- 
frontation between rival hypotheses which is the primary characteris- 
tic of our A-acceptability, still acceptability, is a quite different 


notion. A hypothesis may be accepted, without being tested and 


i 
furthermore without being compared with another hypothesis. It would 
be appropriate in terms of this sense of acceptability to say that 
Harvey's hypothesis was acceptable before the evidence had been brought 


forward, and before it was considered to be a rival view. We must now 
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attempt to isolate this second sense of acceptability. 

When Lakatos suggests that a sense of acceptability can be applied 
to hypotheses in virtue of their being worthy of serious cweatigakiou, 
he is noting that there is a sense in which to call a hypothesis "accept- 
able" means that it possesses certain qualities which stand as reasons 
why it is a viable hypothesis, or indeed a viable alternative toa 
well-established hypothesis. In this sense we could say that Harvey's 
hypothesis was acceptable but that another (e.g. a hypothesis which 
asserted that the movement of blood in animals is illusory) was not 
acceptable, although neither hypothesis had been tested. A hypothesis 
is accepted in this sense if it can be determined that it has the capa- 
city to be a viable and effective means of explaining phenomena. 

Acceptability in this sense--we will call it B-acceptability-- 
is strikingly different from A-acceptability. It might be difficult 
to see why a scientist would be interested in B-acceptability: When 
would a scientist be concerned with a hypothesis before it has been 
tested? For Harvey, it was the results of certain tests which im- 
pressed upon him the need for another picture of the movement of blood. 
Furthermore, when would the scientist be concerned with the capacity 
of a hypothesis to be an effective explanatory tool? In short, what 
is the decision situation of B-acceptability, in what context do we 
ask whether a hypothesis is B-acceptable or not? 

We will understand the question of B-acceptability of hypo- 
theses to be this: Can we devise a set of general qualities of hypo- 
theses which we could employ to determine when a particular hypotheti- 
cal proposition is, or is not, a scientific hypothesis worthy of con- 
sideration. Scientists are usually not concerned with questions like 
this; but philosophers who direct their attention to the analysis of 
what I. Scheffler has called "structural ro eet (e.g. "evidence," 
"explains ,"" "predicts," and "hypothesis") are. So, whereas the scientist 
would merely reject out of hand a hypothetical assertion like "The move- 
ment of blood in animals is an illusion," the philosopher might be con- 
cerned to note that this "hypothesis" does not admit of falsification, 


and therefore is not acceptable. 
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Although these two notions of acceptability are different; there 
is in fact a direct connection between them: The qualities which are 
isolated with respect to the B-acceptance of hypotheses may be used as 
selection criteria for the A-acceptance of hypotheses. For example, if 
we choose to consider "simplicity" as a guideline for B-acceptance, then 
we may employ the relation "h, is simpler than hj" as a selection 
criterion. Or, if perspicuity is the quality we wish to employ for B- 
acceptance, the relation "h, is more perspicuous than ho" may serve 
quite well as a selection criterion. (This transition will not always 
work, since some qualities of hypotheses (e.g. internal consistency) 
are selection criterion as they stand, and need not be recast as com- 
parative notions, while other qualities (e.g. compatibility with 
existing hypotheses) would not serve as selection criteria at all.) 

In this paper we will restrict our attention to the quality of 
"confirmability," the capacity of a hypothesis to accord with evidence. 
We may understand "confirmation" to be a relation which holds between 
evidence and hypotheses such that the presence of the former serves to 
support or establish the latter. More generally, confirmation may be 
understood as simply a relation between actual or potential evidence 
and hypotheses. As a selection criterion, this quality of confirm- 
ability will be viewed as a relation between two hypotheses in terms 
of some set of potential evidence statements, such that one hypothesis 
is said to be "more confirmable"™ than the other. 

In this paper we will be investigating two sorts of "confirma- 
tory logics," Our concern will be to show that neither logic Bacon 
firmation is adequate as a formal selection criterion. We may first 
designate an adequate selection criterion to be one which is in accord 
with the intuitions that scientists follow when faced with a problem 
of A-acceptance. Hence an adequate selection criterion is one which 
is workable, one which scientists do use, or could use successfully. 
Secondly, we can understand an adequate formal selection criterion to 
be one which is a satisfactory explicatum, where the explicandum will 


be an adequate selection criterion. A satisfactory explicatum of a 
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6 
selection criterion is one which judges as preferable just those: hypo- 
theses which are intuitively preferable. (Although this characteriza- 
tion of a "satisfactory explicatum" is suitable it is somewhat too 
strong, and consequently we shall assume in what follows the weaker 
claim, namely a satisfactory explicatum of a selection criterion is one 
which does not judge the intuitively less preferable hypothesis to be 
at least as preferable as the intuitively preferable hypothesis.) We 
may assume that confirmation (i.e., the relation " . . . is more con- 
firmable than . . .") is an adequate selection criterion. Our course 
of action will be to question the adequacy of both confirmatory logics 
as satisfactory explicata. 

We are considering A-acceptability to be the important notion 
to investigate, and we will proceed to examine this sense of hypo- 
thesis acceptance. The two confirmatory logics which will concern us 
are Carl Hempel's Satisfaction Criterion and Karl Popper's Theory of 
Corroborability. Our primary concerns will be to discover the motiva- 
tions for each view of confirmation and to formulate versions of these 
views which are comparable as approaches to the explication of con- 
firmation. The first step towards making these approaches comparable 
involves us in a three-way conceptual distinction to which we now turn. 

The distinction between classificatory, comparative and quan- 
titative conceptions is due to Rudolf SAS For a simple example 
of these distinctions we may consider the following expressions: 

(1) A is warm. 

(2) A is warmer than B,. 

(3) A is r degrees Fahrenheit. 

In a discussion of the temperature of A we might find ourselves saying 
any one (or all three) of the above. If we utter (1) we are classify- 
ing or qualitatively describing A. With (2) we are comparing A's tem- 
perature with B's; and with (3) we are giving a precise (numerical) 
designation of A's temperature. The connection between expressions 
(2) and (3) is clear enough; for, given a metric (e.g. the Fahrenheit 


scale), the comparing of two objects is a natural and simple procedure. 
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Expression (1) is, however, clearly qualitative. 

In a similar manner, as Carnap has argued, we may think of the 
relation of confirmation in either of three ways: 

Classificatory: "h is confirmed by a." 

Comparative: "h is more strongly confirmed by e, than h' is 

confirmed by e'," 
Quantitative: "The degree of confirmation of h, on the basis of 
eis. rT. 
Rather than the tetradic comparative relation which Carnap gives we 
will assume that the comparative notions important in later chapters 
are dyadic, e.g., "hy is more confirmed than hy." 

In order to, on the other hand, make Hempel's classificatory 
conception of confirmation and Popper's quantitative theory of corrob- 
oration comparable as approaches to the explication of confirmation, 
and on the other hand, to fit Hempel's conception of confirmation in- 
to the framework of A-acceptability, we will make the following moves 
in Chapters II and III: 

(A) We will extrapolate beyond Hempel's original work to form a 
comparative conception of confirmation which is in the spirit of 
Hempel's conception of classificatory confirmation (this extrapolation 
will be called the "Confirmatory Framework"). 

(B) We will take the necessary measures to form a comparative 
version of Popper's quantitative notion of corroboration and isolate 
the central ideas found in his corroborability functors. 

We may now distinguish between two questions which arise with 
regard to the decision situation of A-acceptability: 

I. Which hypothesis should I pick given the evidence which is 
is at hand? 
II. Which hypothesis should I pick when the evidence at hand 
supports, equally well, both hypotheses? 
We will find that these questions are answered in quite different ways 
by the Confirmatory Framework and by Popper: To the first question, the 


Confirmatory Framework answers that we should pick the hypothesis which 
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8 
is more confirmed to date; and Popper answers that we should pick the 
hypothesis which has withstood the severest tests which our past policy 
of attempting to refute the hypotheses has been able to devise. To the 
second question, the Confirmatory Framework answers that we should pick 
the hypothesis which has a better chance of being confirmable in the 
future; and Popper answers that we should pick the hypothesis which is 
"bolder,'' that is, more improbable relative to our background know- 
ledge. 

The differences between these two pairs of answers which are re- 
flected in the different rules for A-accepting hypotheses come out 
most clearly for the case where one hypothesis entails the other. So, 
throughout our critical discussion of these two approaches we will be 
assuming that the entailment relation holds between the two rival 
hypotheses. For such cases, we will show that the Confirmatory Frame- 
work generates a policy which is weaker preferring, such that the en- 
tailed hypothesis is always at least as preferable as the hypothesis 
which entails it, whereas Popper's conception generates the opposite 
policy, that is, stronger preferring. 

Having set up both conceptions of confirmation in the afore- 
mentioned manner in Chapters II and III, we will proceed to consider 
the question of the adequacy of these approaches with regard to the 
problem of A-accepting hypotheses. We will approach the question of 
adequacy from two perspectives. First, in Chapter IV, we will con- 
sider the adequacy of these two approaches with regard to the question 
of what should constitute confirming, or corroborating, evidence. 

Here we will bring to bear the issue of the "Paradox of the Ravens" 
attempting to show that (i) the Paradox is a significant problem for 
Hempel's original conception of confirmation, despite his arguments 
(and others) to the contrary, (ii) that the Paradox poses a problem for 
Popper's conception of corroboration as well, once again despite numer- 
ous arguments to the contrary by supporters of Popper, and (iii) that 
two attempts to solve the Paradox and vindicate Hempel and Popper do 


not succeed in vindicating them, 
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Secondly, in Chapter V, we will consider the adequacy of these 
two approaches with regard to the A-accepting of hypotheses and specifi- 
cally with regard to the question arising out of the situation where 
present evidence does not settle, for either the Confirmatory Frame- 
work or for Popper, the question of which hypothesis to A-accept. 
Here we will be especially concerned about the completely different 
choices which come out of the two approaches: 


If one hypothesis h, entails another hj, then the Confirmatory 


1 | 
Framework tells us to prefer the weaker hypothesis hy» since every 

confirming instance of hy is also a confirming instance of hos and hy 
may have more besides. And given the same entailment between hy and 


hy, Popper's theory tells us to always pick the strongest hy > since 
it will be at least as falsifiable as hy and it may be more so, 

In Chapter V we will argue that each preference policy is in- 
adequate, that it is not always the case that either the weaker or the 
stronger hypothesis is more A-acceptable. We will also consider the 
issue of the function and nature of background knowledge as this in- 
formation affects decisions to A-accept hypotheses, as well as prob- 
lems with the languages in which each selection criteria is formula- 
ted. Our judgment will be that both confirmatory logics do not pro- 
vide bases for adequate formal selection criteria, and furthermore 


that in the case of Popper's explicandum there is involved a con- 


fusion over A- and B-acceptability. 


- iy 4 | i 

e “a . an) 

‘ a 

sacdt to yoadpebs sits asbienoo [fiw ow arenes gadty at .yfbcosse 
, o> as 5 em * ore 4 ” © 7 e me A ot bn ; - , - 
~ifseye bons esrotijogyd to gntiqesss-A = an buss; Ss% diiw asi 607g qR :Om 
: , i 

ixoflw nolsavite ef3'9o Joo gnkatts no tteaup ‘ed 09 hiegaz didw oe 

i 
-omaTT yrol asrrtiined eit: seddis! yi .sf3 728 39g ee0b sonsbiva 
-ig9so8-A o2 elesthiog¢a tgiw 16 Holtesup ars <Teqgod rol 10, Fe 


\ ; ae el 
TSF 331 £ » isd sigma 50 JHods Dens p39 iS vif Siosge: ba } sd Ciiw 3w 9 Se 


sagihono xq: iwi of Th 300 aaio> dobtie ie 

at = 

(Tosamiiinod of) nsdd, . «ff tanjons alysis a ateodsoqyd ano so . 4 
wisve somks .f stesdioqvd s90lgew ent ae oJ ey alls? At werd 
7 > » 
* Te : 

ofl bis .«f to somsjaml gntmsiinos 5 dela at rus to sonesenl anim tage 
bas , hsewied snoalfadno sake sds nevis alt aebiesd atom ‘seer ¥Sn 
. ] 3 ; ; eal 7 
sonie eff Jasgouyae 283 A5kg aygewin 02 ez aties vsoeds 2 ae, 


.o2 o1om ed yan Jt bas A ee sidnittefs? gs teeol te od ke 


“nt st yoifoq sonsretatq fore otal sugis iltw by ¥ taj qed at 

efd3 10 1S fio oy - ‘stidio tedd 92a hats sea ayéwis ton ar 2 loa <obaupi 
afta tebiehos oats Eftw ah .stdidgnoou-A som at aiosusogie 15QK0 ta 
-nl elvly es ssbsiwagd bavoxs aad Io suvdsa Sas” “wettonwd : oft | to suwe Bi 

-dong es [Taw es aseaboged Sqpo3e~A oy snaketosb) snouts roi teat 
~siuarro3 er sirattto notissfes floss so he nk saghunnel anit ian ams! a 
-oFq Jon ob sotao L Ypotesnoge iting tt2 ad Iftw. Jasing but ‘soQ «|, bse 
stomsedsiui bre ,»skred bto nob tase Babess spaabuche cos esesd ep 
-109 8 bevloval at sxadt- nsifnsodlaxs =" teqqQdT to sen ois m3 
| Lytbidesqes osc ‘baa -A\ zove ro ben 


FOOTNOTES TO CHAPTER I: INTRODUCTION 


I. Lakatos, "Changes in the Problem of Inductive Logic," in 


The Problem of Inductive Logic, ed. I. Lakatos. (Amsterdam: 
North Holland, 1968), pp.315-417. 


Karl Popper, The Logic of Scientific Discovery (New York: 
Harper and Row, 1968), p.108. 


Lakatos, p.376. 


I. Scheffler, The Anatomy of Inquiry (New York: Knopf, 1963), 
p+5% 


Rudolf Carnap, Logical Foundations of Probability (Chicago: 
University of Chicago Press, 1962), pp.8-11l. 


10 


aay ett 
y is i ha WANE) 
SPL nba iy ore 

qe 


‘ 


CHAPTER II 
THE CONFIRMATORY FRAMEWORK 


We will begin by presenting Carl Hempel's confirmatory logic 
which is based on a classificatory conception of confirmation. All of 
what we will present here is based on Hempel's article "Studiés in the 
Logic of pent iraation. = which is a more informal presentation of 
material found in an earlier article "A Purely Syntactical Definition 
of Cont pencmehert 44 Hempel's study is based on the view that it is a 
salient feature of empirical statements, and scientific hypotheses in 
particular, that they have the capability of being confronted by ex- 
periential findings. Consequently, it is important that we should be 


' i.e., evidence which either 


able to recognize "relevant evidence,’ 
confirms or disconfirms a hypothesis. Hempel's task is therefore to 
explicate the relation between evidence and hypothesis such that the 
former can be said to confirm (or disconfirm) the latter, and spec- 
ifically "to set up purely formal criteria of confirmation in a man- 
ner similar to that in which deductive logic provides purely formal 
criteria for the validity of deductive teeerence st 

In order to facilitate the construction of a logic of confirm- 
ation, Hempel proposes to widen the concept of "evidence" in the fol- 
lowing manner: Evidence statements are to be construed as "observation 
reports" which are finite sets of "observation sentences." Given some 
"language of science'’ complete with an observational vocabulary, these 
observation sentences can be characterized as non-general (i.e. un- 
quantified) expressions. Hempel's "language of science" is first- 
order predicate calculus without identity, the primitive predicates 
being agreed to be observation predicates. The domain of the relation 
of confirmation is seen by Hempel to be an infinite set of observation 
sentences each of which either asserts or denies that a given object 
has (or objects have) a certain observable property (or stand in an 
observable relation to one another). The range of the relation of 


confirmation, the hypotheses, are just sentences of this language. 
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12 
Hempel prepares the ground for his confirmatory logic by noting 
and criticizing two conceptions of what constitutes confirming and dis- 
confirming evidence. These conceptions are Nicod's Criterion and the 
so-called Prediction Criterion. As for the first informal explication 
of confirmation, Hempel points our attention to the following quotation 
from Jean Nicod: | 


Consider the formula or the law: A entails B. How cana 
particular proposition, or more briefly, a fact, affect its 
probability? -If this fact consists of the presence of B in 
a case of A, it is favorable to the law 'A entails B'; on 
the contrary, if it consists of the absence of B in a case 
of A, it is unfavorable to this law. . . Thus, the entire 
influence of particular truths or facts on the probability 
of universal propositions or laws operate by means of these 
two elementary relations which we shall call confirmation 
and invalidation. 


Given Nicod's condition for confirmation, it would follow that a hypo- 
thesis like "(x) (P(x) > Q(x))" can be said to be confirmed by a sen- 
tence which asserts that something, call it "a," has both the prop- 
erty '"P'’ and the property "Q."' Hence the sentence "P(a) & Q(a)" 
would be confirming evidence for this hypothesis. Likewise, an 
object, say "b,'' which has the property ''P'' but lacks the property 
"Q,'" a state of affairs expressed by "P(b) & w~ Q(b)," would be dis- 
confirming evidence for the same hypothesis. 

Hempel asserts that Nicod's Criterion is too narrow for two 
reasons. First, it only applies to hypotheses which are, in Hempel's 
language of science, expressible in the universal conditional form. 
Thus Nicod's Criterion would not be applicable to hypotheses which 
are either existential in form (e.g. "Poliomyelitis is caused by 
some virus") or mixed universal and existential in form (e.g. "For 
every toxin there is an antitoxin"). Furthermore, Nicod's Criterion 
would not be applicable to unquantified expressions, but these Hempel 
feels can also be confirmed or disconfirmed. Second, if we grant 
this limitation, Nicod's Criterion is not a necessary condition for 
confirmation as observation reports which confirm a hypothesis may 
not, on this definition, confirm logically equivalent hypotheses. 


For example, the sentence "P(a) & Q(a)'"' confirms, by Nicod's Criterion, 
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13 
the hypothesis '(x) (P(x) >Q(x))" although it does not confirm the logic- 
ally equivalent hypothesis '(x) (0% Q(x) D~ P(x))."" Hempel argues that in- 
asmuch as logically equivalent hypotheses "have the same content, they 
are different formulations of the same ypottewie? = the fact that Nicod's 
Criterion fails to account for this represents a definite shortcoming. 

In view of these two difficulties Hempel considers it to be a 
desideratum that a criterion of confirmation which suffices be one 
which is applicable to hypotheses of any logical form (I. Scheffler has 
termed this the "General Applicability Confection”); And, in view of 
the second difficulty, it is required of any explicatum of confirmation 
that it satisfy the "Equivalence Condition" (see 8.22 below): Whatever 
confirms (disconfirms) one of two logically equivalent hypotheses, also 
confirms (disconfirms) the other, With regard to this requirement of 
adequate explicata of confirmation, Hempel argues that a logic of con- 
firmation must take note of the function played by scientific hypotheses 
in such theoretical contexts as prediction and explanation. In these 
contexts scientific hypotheses serve as premises in deductive inferences, 
which are governed by the principles of formal logic. And in terms of 
these principles, a valid deduction will remain so if some or all of the 
premises are replaced by different but logically equivalent sentences. 

The second conception of confirmation Hempel considers is that 
suggested by A.J. Ayer in the following passage: 


. . . we have seen that the function of anempirical hypothesis 
is to enable us to anticipate experience. Accordingly, if an 
observation to which a given proposition is relevant conforms 
to our expectations, the truth of that proposition is con- 
firmed. 8 


Extracting from passages like this one Hempel proposes the Prediction 
Criterd on,of, Confirmatiion:.4 16H ds,a hbypothesis,.and Bois ia. set,.of 
observation sentences, then B confirms H if B can be divided into two 
mutually exclusive subsets, By and Bo» such that B,; is not empty and 
every sentence of B, can be logically deduced from B, in conjunction 
with H, but not from B, alone. Taking for H the expression '"(x) (P(x)> 
Q(x))" and supposing that B consists of sentences asserting that some 
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14 
"Q,'" we see that the Prediction Criterion states that we may form two 
subsets By and B, such that By contains the observation sentences "'Q 
(a,) >" "Q(ay) 5" OS. "Q(a)" and Bo contains the sentences "P(a,) 5" 
"P(ay)5""6 g13ms EP Coot Given these two subsets we would say that B 
confirms H since every sentence in By is logically implied by Bo in con- 
junction with H, but not from Bo alone. The Prediction Criterion as- 
sumes that scientific hypotheses express a conditional connection be- 
tween properties, such that a prediction in terms of a hypotheses will 
always be an observation sentence, e.g. "Q(a,)." 

Hempel criticizes the Prediction Criterion by noting that it 
can not be applied to hypotheses which have a more complex form than 
our example. If we consider the example of the sentence '"(x) (y)R(xy) D> 
(Ez)R'(xz))" (where "R' and "R'" are observable relations), we need 
only assume an infinite universe of objects to see that no prediction 

“which is an observation sentence can be deductively derived from it. 
For, if we begin by considering an instance of the sentence, instanti- 
ating "x'' to "a," we would first have to show that "a'' stands in the re- 
lation "R" to all objects; but "(y)R(ay)" can not be logically implied 
by any finite set of observation sentences. However, we might view the 
confirming evidence of "Raa," "Rab'' and "Rac" to be sufficient to es- 
tablish "(y)R(ay)" nondeductively: But, with "(y)R(ay)" on hand we 
could only derive '"(Ez)R'(az).'' Consequently, Hempel sees the chain 
of reasoning which leads from given observations to predictions as in- 
volving not only deductive inferences but certain nondeductive steps 
as well; but these nondeductive steps are made on the basis of confirm- 
ing evidence and are not deductively valid. In short, Hempel sees the 
Prediction Criterion as circular since the requirement of "logically 
implied by'' must be replaced, in most important cases, by the require- 
ment of "obtained by a series of steps including nondeductive infer- 
ences' and, since the nondeductive steps rely on the concept of con- 
firmation, we are back to the question of explicating confirmation. 

After rejecting both Nicod's Criterion and the Prediction 

Criterion as inadequate explicata, Hempel proceeds with the construction 


of his explicatum, his logic of confirmation. He begins by setting 
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15 
forth adequacy conditions for any explicata of confirmation. (We will 
follow Hempel's numbering throughout). 

Adequacy Conditions 

(8.1) Entailment Condition. Any sentence which is entailed by an 
observation report is confirmed by it. 

(8.2) Consequence Condition. If an observation report confirms every 
one of a class K of sentences, then it also confirms any sen- 
tence which is a logical consequence of K. 

(8.21) Special Consequence Condition. If an observation report confirms 
a hypothesis H, then it also confirms any consequence of H. 

(8.22) Equivalence Condition. If an observation report confirms a 
hypothesis H, then it also confirms every hypothesis which 
is logically equivalent to H. 

With regard to this first group of Conditions, we may note that 
Hempel, particularly in "A Purely Syntactical Definition of Confirma- 
tion," is basing his conception of confirmation on the model of the 
relation of entailment (if the domain of the relation of entailment is 
restricted to molecular sentences, then entailment is a subrelation of 
confirmation). Hempel is characterizing entailment in the usual way, 
namely as the converse of the syntactical consequence relation, i.e. 
the converse of the relation ". . . is deducible, by means of a finite 
number of applications of the rules of inference of first-order predi- 
cate calculus without identity, from... ."" Given this model, it is 
clear that Conditions 8.21 and 8.22 follow from 8.2. Furthermore, 
these Conditions stipulate that whatever confirms a given hypothesis 
also confirms any "weaker" hypothesis. To justify this feature of his 
confirmation relation Hempel writes: 


. « » any .. . comsequence is but an assertion of all or 
part of the combine content of the original hypothesis and 
has therefore to be regarded as confirmed by any evidence 
which confirms the original hypothesis. 


Hempel appears to be thinking of cases where one hypothesis makes a 
weaker claim than another and consequently any evidence which confirms 
the stronger could not disconfirm the other, since the weaker hypo- 


thesis is not claiming anything beyond the stronger hypothesis. How- 
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16 
ever, the nonintuitive aspect of this, otherwise plausible, claim is, as 
we shall see later, that given a chain of hypotheses each one being a 
consequence of the one before, the "weakest" hypothesis is confirmed by 
all the evidence which confirms each "stronger" hypothesis. 

68 3) Consistency Condition. Every logically consistent observation 
report is logically compatible with the class of all the hy- 
potheses which it confirms. 

(8.31) Unless an observation report is self-contradictory, it does 
not confirm any hypothesis with which it is not logically 
compatible. 

(8.32) Unless an observation report is self-contradictory, it does not 
confirm any hypotheses which contradict each other. 

Hempel hints that perhaps his Consistency Condition is too 
strong: We might think of a finite set of measurements concerning the 
changes of one physical magnitude, x, given the changes in another, y. 
This set of observation sentences may be said to confirm several dif- 
ferent hypotheses which designate different mathematical functions in 
terms of which the relationship between x and y can be expressed. But, 
since there is at least one value of x for which each function will as- 
sign different values of x, these hypotheses are incompatible. Despite 
this difficulty, Hempel feels that it is important to devise a theory 
of confirmation which satisfies all of the logical Adequacy Conditions-- 
such a theory would in effect set a limit to the strength of hypotheses 
which can be confirmed by given evidence, 

Hempel offers a final Adequacy Condition, namely the condition of 
material adequacy. An explicatum of confirmation is materially adequate 
if it is adequate in our sense, i.e., "it has to provide a reasonably 
close approximation to that conception of confirmation which is impli- 
cit in scientific procedure and methodological diedusstons. 

The final step to the development of the "Satisfaction Criterion" 
of confirmation which Hempel wishes to propose consists of a technical 
method for restricting the application of a hypothesis to a set of in- 
dividuals mentioned in the evidence: The "development of a hypothesis 


h for a finite set C" is the unquantified string of expressions which 
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17 
states what h would assert if there existed in the universe only. the 
individuals included in the set C. E.g. the development of "(x) (P(x)> 
Q(x)" for the set {a,b,c} is "P(a)>Q(a) & P(b)> Q(b) & P(c)>Q(c)." 
In "A Purely Syntactical Definition of Confirmation" Hempel proves some 
simple theorems concerning this notion. 

The following definitions form the basis for Hempel's explicatum 
for the classificatory conception of confirmation: 
(9.1) An observation report e directly confirms a hypothesis h if e 
entails the development of h for the set of those objects 
which are mentioned in e. 
(9.2) An observation report e confirms a hypothesis h if h is entailed 
by a set of sentences K each of which is directly confirmed 
by e. 
(9.3) An observation report e disconfirms a hypothesis h if it con- 
firms the denial of h. 
(9.4) An observation report e is neutral with respect to a hypothesis 
h if e neither confirms nor disconfirms h, 
These definitions form the Satisfaction Criterion of confirmation, i.e., 
a hypothesis is considered confirmed by a given observation report if 
the hypothesis is satisfied in the finite set of objects mentioned in 
the report. 
Examples: Given the hypotheses 
h, («) (P@)>Q(x)) 
hy (x) (P(x) > (Ey) Q(yx)), 
a set of sentences, 
K {@PH2R®), MRWD EVID}, 
and the observation reports 
e, P(a) & Q(a) &~P(b) &wQ(b) & ~P(c) &~Q(c) 
eo P(a) & R(a) & Q(ba) & P(b) & R(b) & Q(ab) 
e, P(a) &~Q(a) & P(b) &~Q(b) 
e, P(a) &vQ(b), 
we have that: 
(l)e, directly confirms h,, since the development of hy for 


the set fa,b,c} namely "P(a)> Q(a) & P(b) >Q(b) & P(c) >Q(c)" 
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is entailed by er 


(2)e) confirms hy, since (i) h, is a logical consequence of K, 


2 
(ii) the developments of each element of K for the set fa,b} 
are entailed by ey. 


(3)e, disconfirms h,, since e, directly confirms the develop- 


3 
ment of the denial of hy, namely '(Ex) (P(x) &~Q(x))" for the 
set a,b} “ 

(4) e, is neutral with respect to hy> since e, neither confirms 

nor disconfirms h)- 

Hempel's Satisfaction Criterion is a syntactical explicatum for classi- 

ficatory confirmation. This explicatum is complete, in the sense that 

for every observation report and any hypothesis the report either con- 
firms, disconfirms or is neutral with respect to the hypothesis. 

Furthermore, the Satisfaction Criterion is consistent, in the sense 

that no consistent observation report confirms and disconfirms the 

same hypothesis. We may say, as a consequence, that the Satisfaction 

Criterion is formally adequate. We will consider the adequacy (in 

our sense) of Hempel's explicatum in Chapter IV when we consider the 

problem posed by the Paradox of the Ravens. However, our primary con- 

cern is not with the classificatory notion of confirmation as such but 
rather with the related comparative notion. 

Our goal is to devise an explicatum of comparative confirmation 
which is in the spirit of Hempel's classificatory explicatum and which 
might be offered as a selection criterion for the problem of A-accept- 
ability. Although Hempel hints that the problem of A-acceptability can 
be approached via a selection criterion based on his confirmation rela- 
tion, he does not develop this poine le Hence, we will refer to the 
"Confirmatory Framework" in what follows to distinguish what we are 
about to present from Hempel's purely classificatory theory. 

We might begin by considering how the Confirmatory Framework 
would respond to the first question mentioned in Chapter I, that is, 
"Which hypothesis should I pick given the evidence which is at hand?" 
It is reasonable to suppose that the Confirmatory Framework would re- 


spond as follows: To determine which hypothesis is better confirmed 


Sf 


ok to soreupsenoo Teokgot a A et of (2) Perr 
fa, a tse os ar | to dome. Haas bo 2 


-qolsoveb. od? antrtinds cold 8 octal pty aco ett)” “gn ‘ 
sia 102, "((x)oma al efonan , i 20 Metmeb edt, 20 gnc 
ee er 
agrtiros t9d3 tan a acs 7 tes wd bing eile datv, Lexguen eb gody:)) ey 
+d airedRitosstb on | 

-teeslo rot swsoilqxa’ Ipstoosaayss ed cot v9d EXO HORI owe LI9e a't 
tats canes ofa at .sigigmes eb masobiqne atdt ~botiaastines eS 
“Hoo adits t3eqo1 sH%. abeadtoqul yne bos syoqax)AGKieursedo (eve 10% 
-tkeediogyd aia o2, avsqeot Atiw Iszauen a 10 sotinooeth 
sense ad} nt .iasdékanos ek treks eg? ¥9 no Lioatat edt (= wr: 

afld enkinoxath bee ema ktado ees ot yawas4do: ansiteteaos ‘ox head 
nofsosiatte2 sis. 163 |‘ Sostonpatio’ ® aR peed vam, Wo. 2 Loqya ret 
ei) yosupsbs els seabienos, I hbaow esaeupaber ettnaeiet re rere 

fd cabbemas oW ork, Vit adaqed®. ce aided per 

vao> sani He. aie .Anay isthe sgn, 

Jud dove ee ena le 


nated axadied lastulbaen wit atoe xedter © 

1043 smxbinos hkseanalialls to. misstigns as etiveh 09 ef Inog x80 
dotdw bos muisokiqns yretsortisesls a! Feqmel Yo abxtqa oda al ak er 
“tqa208~A 10, moidoxg oda 702 nokxestts, woticelse & es bexrstio od tiga 
eo iltderqsoa0-A to meldory. add. dnd Banta foams: Aguodzia .yatités 
-Bi9% ngiosmxtinos aid no beesd goiteshis nolsostee 6 sky belzso1ggR ad ) 
old oF rotst Iitw ew ysonan * -talog 2idd qoieveb yon rood od .anks 
91t8 ow taw daivgnidetb os ewollod tedw at “Srowsme2t yrosanz ting" | 
seeds \16s RoRiewsso Ylomy a‘ loqmel mort sooserq 03 svoris 

Axowemes4 102 arth tnot aid woo gatrebianos yd aiged sdgia sw 
eat jada ,J xs2qedd at bosotinem aotiesip se1t2 edt 03 baoqest bivow 
"Shand 38 af dotdw gonsbivs oft nisvig astq I bined shaedsoqyd dobeiy" 
ip baw #rowamag’,x703 seradhNOD, arid, Jedi. seoqque 03 sidsnoassx et 31 
= ot “eas sewollot es booga 


rity 


a a be 


19 
by the evidence at hand merely compare the number of confirming in- 
stances of each hypothesis: If one hypothesis is confirmed by more 
observation reports than the other hypothesis then the former is more 
confirmed than the latter. This response, although in the spirit of 
Hempel's conception of confirmation, is not without its problems, In 
the first place, it is clear that scientists recognize that some test 
results are more important than others, and hence that the mere number 
of confirming instances of a hypothesis cannot be the basis for a 
rational choice. Secondly, merely repeating the same experiment, and 
noting the same observation report, would provide more confirming in- 
stances for a hypothesis but not, we would like to think, more confirm- 
ation. And lastly, if the two rival hypotheses are such that no con- 
firming instance of one is a confirming instance of the other, then 
there would be no point to comparing the number of confirming instances 
of each hypothesis. 

It is not clear how to remedy these difficulties. However, 
when the two sets of confirming instances are comparable with regard 
to the subset relation then the Confirmatory Framework can be thought 
to be giving the advice that one should pick the hypothesis which is 
confirmed by the same observation reports as its rival and more be- 
sides. In such a case, the problems mentioned above do not arise. 

We will view the comparison of hypotheses in terms of the relation 
of set inclusion obtaining between sets of confirming instances to be 
central in what follows. It should be noted that this approach does 
not allow for the possibility of comparing hypotheses whose sets of 
confirming instances are disjoint, or for the comparing of hypotheses 
whose sets of comfirming instances are such that one is not included 
in the other. However, for our concerns this limitation has little 
effect, and it is sufficient to consider only the case where the sets 
of confirming instances of rival hypotheses are comparable by the sub- 
set relation. Cases like these can be intuitively characterized as 
cases where what one hypothesis says about the world is included in 
what another hypothesis says; and logically this situation is described 


by saying that one hypothesis entails the other. Hence, in what fol- 
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20 
lows we will assume that there is an entailment relation between the two 
rival hypotheses and it is because of this relation that they can be 
compared from the standpoint of the Confirmatory Framework. 

When the evidence on hand is such that the sets of confirming 
instances for the two hypotheses are equivalent, which hypothesis 
would the Confirmatory Framework have to pick? It would be in the 
spirit of Hempel to suggest that the Confirmatory Framework would have 
us pick that hypothesis which was more confirmable, the hypothesis 
which is more likely to accord with future evidence. Hence, the Con- 
firmatory Framework would reply to the second question we have associa- 
ted with A-acceptability by saying that if preference cannot be estab- 
lished in terms of Pua ee evidence then a choice is to be made in 
terms of which hypothesis has the largest set of possible confirming 
instances; this hypothesis is the more confirmable of the two and should 
be A-accepted on that account, It is at this point that the fact that 
we are extrapolating beyond Hempel becomes evident: Hempel was only 
concerned to explicate the notion of confirmation as that notion 
applied to observation reports on hand. However, given the fact that 
we are here only concerned with hypotheses which are related by en- 
tailment, the selection criterion which has been proposed is clearly 
in accord with Hempel's conception of confirmation. 

Our task now is to formally define the two selection criteria 
which have been informally developed above. Our principal aims are 
to formally define the relation of "more confirmable than" and to in- 
dicate that this selection criterion is weaker-preferring. We begin 
by characterizing the elements of the sets of possible confirming 
instances: Definition 2-1. A direct satisfier of a hypothesis is any 

observation report which directly confirms the hypothesis. 
Definition 2-2. A satisfier of a hypothesis is any observation report 

which directly confirms some set of sentences which entails the 
hypothesis. 
In what follows we will understand bow to be a non-empty set of direct 
satisfiers and satisfiers. We may begin with some simple theorems 


about sets of satisfiers. We will employ Hempel's symbolism where 
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Cfd(e, ,h,) reads e} directly confirms h, and Cf(e, sh, ) reads "ey 


confirms h,." 


1 
Theorem 2-1. If Cfd(e, ph, ) then Cf(e,.h,). 


» and since h, entails 


Proof: Since ey directly confirms h 1 


itself, it follows by 9.2 that c£(e, hy). 
Theorem 2-2. Any satisfier of hy confirms h,- 
Proof? By Derinition "Z=2and “9 32. 
Theorem 2-3. If hy entails hy» then if Sy is the set of satisfiers of 
hy» then for any arbitrary e. in Sy Cf(e,,h ye 
Proof: By Theorem 2-2, Definition 2-1 and Theorem 2-1 it 
follows that Cf(e,, hy). And by 8.31 we have cf(e,,h,). 
Theorem 2-4, If h, and h 


I 2 
in Si; Cf(e,, h,) if and only if Cf(e,,h,). 


are logically equivalent, then, for any ey 
Proof: The result follows in both directions by Theorems 2-3, 
We may now define the Confirmatory Framework's comparative con- 

firmability relation "CF (hy »h,)" in line with our previous discussion. 


Definition 2-3. A hypothesis h, is more confirmable than another ho; 


L 
PACs; CF(h, 5h), if where sy is the set of satisfiers of hy and 
S, ts the set of “satistiers "of hy we have SoS, - 


Our Theorem 2-3 is the analogue for possible confirming instances of 
Hempel's Special Consequence Condition (8.21). On the basis of Theorem 
2-3 it can be established, where hy entails ho» and Si is the set of 


satisfiers of hy and So is the set of satisfiers of hy; that S,SSp- 


We now state and prove a theorem which shows a stronger result and 
establishes the weaker preferring characteristic of CF (h, ho). 
Theorem 2-5. If hy entails ho; but h, does not entail h,> then 

CF (h, jh, ) and not CF (h, ,h,). 

Proof: We may assume that hy and hy are consistent hypotheses. 


From Theorem 2-3 it would follow that at least, where Sy is the 


set of satisfiers of hy and S, is the set of satisfiers of ho » 


we have 8,5, Since h, does not entail h,, there is a state- 


ment E such that hy entails E but hy does not (E is a consistent 


statement since h, is). It would follow that the statement hy &~E 


is consistent, call it hy. We consider the development of hy, 
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D(h,), for some set of individuals such that D(h,) is consistent. 
(Actually, the domain required here may be infinite, though this 
will not usually be the case. We could extend 9.1 and 9.2 to 
cover this possibility by speaking of a set of observation reports 
instead of a single observation report. This would necessitate 
changes in Definitions 2-1 and 2-2. For the sake of simplicity 
we will ignore this possibility.) By 8.21, cf(D(h,) ,h ), since 
cf(D(h,),h ) and hy entails h,. And by 8.21 again, since h, 
entails wE, we have Cf£(D(h,), vE), as well. However, it is not 
the case that cf£(D(h) ,h ) since that would be in violation of 
Hempel's Consistency Condition 8.32. Hence, there is an element 
1? so Sic So- 

So by Definition 2-3 we have CF (h, ,h, ) and, of course, not CF (h,, 

hy). 
On the basis of Theorem 2-5, given a "chain" of hypotheses, h,>h,, rece 


of S5> namely D(h,), which is not an element of §S 


hi» such that h, (lzién) is entailed by its predecessor hy _y> it is the 
case for each h, that it is more confirmable than every preceding hypo- 
thesis Ds (l4j4i). It would not be difficult to show as well that 
every contradictory sentence is "least confirmable" whereas every taut- 
ological sentence is "most confirmable."' We will call any theory of 
comparative confirmability for which it is the case that if hy entails 


h, then h, is more confirmable than h, a theory which is "weaker pre- 


2 2 1 
ferring." 
With the selection criterion CF (h, ,h,) on hand we may now de- 
vise for the Confirmatory Framework preference policies for A-accept- 
ability: 
Definition 2-4 A hypothesis hy is more A-acceptable on the basis of 
the Confirmatory Framework than another hypothesis hy is 
I. Given evidence at hand, the set of confirming instances 
of hy is properly contained in the set of confirming instances 
of hy 
II. Given that the sets of confirming instances are equivalent, 
then CF (h,,h,). 
Given this definition we may review the responses which the Confirmatory 


Framework gives to the two questions associated with A-acceptability. 
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I. Which hypothesis should I pick given the evidence which is at 
hand? 
The Confirmatory Framework responds here that, given the case where the 
two hypotheses are comparable, when one, hy; entails the other, hy» one 
should pick the weaker hypothesis h, since all available evidence which 


2 


confirms h, confirms h,, and h, may be confirmed by more evidence. 


re: Which onanely seh I pick when the evidence at hand 
supports, equally well, both hypotheses? 
To this the Confirmatory Framework replies that, given entailment be- 
tween hy and hy; one should once again pick the weaker hypothesis hy; 


since all possible, future evidence which will confirm hy, will also 


confirm hy» and h, will be more confirmable as well. 


uy, 
It should be noted that Definition 2-4 provides a sufficient 
condition for A-acceptability of hypotheses but not a necessary and 
sufficient condition. This is in accord with Hempel's original work 
in the theory of confirmation since he would allow that other selec- 
tion criteria might be employed in the A-acceptance of hypotheses. 
This feature of the Confirmatory Framework is in contrast to the next 
theory of confirmatory logic which we will consider for which the 


selection criteria for the two questions of A-acceptability are in- 


tended to be both necessary and sufficient conditions for A-acceptance,. 
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FOOTNOTES TO CHAPTER II 
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Hempel, Studies, p.3l. 
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Among the theorems Hempel uses are the following: 

(i) for any finite set of individuals, and the developments C 
and C, for hypotheses hy and hy sie < implies hy then Cc, implies 
Cy 5 

(ii) if, for two hypotheses h is equivalent toh then 
the developments C, and Cc, ake any Heth set or idtvTauaTs. 
are equivalent; 

(iii) for every finite set of individuals, the development of a 
contradictory (analytic) hypothesis is contradictory (analytic). 


Hempel, Studies, pp.9-10. 
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CHAPTER III 
KARL POPPER AND CORROBORABILITY 


We will present in this chapter Karl Popper's explicatum of the 
quantitative confirmation relation "the degree to which a statement x 
is confirmed (corroborated, supported) by a statement y is r". For the 


aL 
most part this explicatum is set out in Appendix ix of Popper's The 


Logic of Scientific Discovery!, In order to appreciate why Popper has 


chosen to view the corroboration functor "C (hy ,€,,b)" in the manner he 
has, we must first explain some of the informal notions which together 
form the basis of Popper's conception of the "aim of science", 

Whereas the common conception of the methodology of science 
acknowledges induction, Popper's conception is purely deductive. 
Popper refuses to accept the logical validity (or the epistemological 
value) of nondemonstrative inference. In place of the activity of 
inductively inferring from particular statements (evidence) to general 
assertions (hypotheses), Popper inserts the activity of critically 
examining general assertions in the hope of falsifying them by parti- 
cular statements (test results). On the basis of Popper's work toward 
a "theory of demarcation"--a theory which hopes to distinguish between 
genuine, scientific hypotheses and '"pseudo-hypotheses"--he has decided 
that the essential attribute of scientific hypotheses is that they are 
falsifiable. 

In Popper's terminology, a hypothesis is falsifiable when and 
only when it is testable (or refutable). Hence with regard to scienti- 
fic hypotheses Popper writes: 


I shall require that its logical form shall be such that 
it can be singled out, by means of empirical tests, ina 
negative sense: it must be possible for an ae 
scientific system to be refuted by experience. 


Given the logical manoeuvre implied by this quote, the falsifiability 
of hypotheses is contingent upon two requirements: First, hypotheses 
must be universal statements--that is, statements which are symbolized 


into universally quantified expressions.> Second, statements which may 
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26 
falsify a hypothesis ("potential falsifiers") must be certain "basic 
statements" which are "forbidden" or "ruled out" by the hypothesis.“ The 
first requirement can be seen as Popper's rejection of the "General Ap- 
plicability Condition" which was mentioned in Chapter II. As for the 
second requirement, Popper writes that basic statements must satisfy two 
conditions: (i) no basic statement can be derived from a universal 
statement alone; and (ii) a basic statement can contradict a universal 
statement. Popper insists that basic statements must be able to play 
the role of test statements (i.e. reports of the outcomes of possible 
experiments), and in this role they must be singular statements of 
observable events. 

By condition (i) the expression "P(a)> Q(a)" can not be a basic 
statement inasmuch as it can be derived from the universal statement 
"(x) (P(x)> Q(x))'". However, by condition (ii) the negation of this 
expression, namely "P(a) &~Q(a)", is a basic statement; furthermore 
it is a potential falsifier of "(x) (P(x)> Q(x))". However, the fact 
that "P(a) &~Q(a)" is a basic statement by condition (ii) runs counter 
to condition (i) inasmuch as "P(a) &~Q(a)" can be derived from a 
universal statement, namely '"(x) (P(x) &~Q(x))'. There is some evi- 
dence to indicate that Popper intends condition (i) to read "No basic 


5 Put in this 


statement of a hypothesis h, can be derived from h;." 
way, 'P(a) &“Q(a)' becomes a basic statement of '(x) (P(x) 2 Q(x))" 
although not of '"(x) (P(x) &#Q(x))". This way of putting condition (i) 
has the virtue that it reinforces Popper's desire that basic statements 
of hypotheses must be able to function as potential falsifiers of hy- 
potheses. Unfortunately, however, in terms of the new condition (i) 
there is no difference between a potential falsifier and a basic 
statement. 

Further difficulties with Popper's notion of a basic statement 
arise in connection with his policy to exclude negations of basic 
statements from the set of basic statements, © As Popper explains 
this restriction, if we disallow negations of basic statements then 


we can exclude as well all disjunctions and conditionals from the set 


of basic statements. However, if we agree that, for some hypothesis, 
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"P(a) &\Q(a)" is a legitimate basic statement, then there is no reason 
to suppose that '~Q(a)" isn't also a basic statement since it meets 
both conditions with respect to the hypothesis "(x)Q(x)". 

In view of these difficulties, and in order to make sense of the 
material to follow, we will assume that Popper's characterization of 
"basic statement" is mistaken, We will suppose in what follows that a 
basic statement is just an observation report (in Hempel's sense) and 
that a potential falsifier is just an observation report which entails 
the negation of a universal statement. We may retain Popper's re- 
quirement that a potential falsifier can be a report of the outcome 
of a test, and furthermore that a falsifier (i.e. a counter-instance 
to a hypothesis) must be a report of the outcome of tests. 

A hypothesis is called "falsifiable" if the set of its potential 
falsifiers is not empty. Furthermore, hypotheses may be more, or less, 
easily falsifiable. To Popper's mind it is incumbent upon the scientist 
to seek out hypotheses which are more easily falsifiable, for the hy- 
pothesis which has a greater variety and number of potential falsifiers 
is, in effect, more restrictive in the range of events which it "per- 
mits", Consequently, hypotheses should be judged with regard to their 
"universality"--their range of applicability--as well as their "pre- 
cision"--their ability to predicate specifically. Both of these notions 
go to make up the important concept of "empirical content", The empir- 
ical content of a hypothesis is the empirical information conveyed by 
the hypothesis. The amount, or extent, of empirical content of a hy- 
pothesis is measurable by the "degree of testability" of that hypo- 
thesis. 

The natural move at this point is to ascertain how the 
degree of testability of any hypothesis is to be evaluated. Popper 
notes that we may be able to compare hypotheses with regard to their 
degrees of testability by comparing sets of potential falsifiers (by 
means of the subset relation). This being unsatisfactory, because 
the sets of potential falsifiers are usually infinite, Popper 
suggests two more techniques before setting up a means for calculating 


degree of testability. The first technique involves a comparison be- 
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28 
tween the numerical value which can be associated with the ''dimension" 
of hypotheses. The dimension of a hypothesis is determined by the small- 
est number of conjuncts required for a basic statement such that it be 
capable of falsifying the hypothesis. Closely associated with the di- 
mension of a hypothesis is its "simplicity" which Popper takes to be 
based on the number of freely adjusted parameters in the hypothesis. 
Both of these notions do not provide as sensitive a criterion for com- 
paring hypotheses as. Popper feels is possible. Out of these discussions 
Popper extracts the idea that testability must just be the same as im- 
probability. Popper finds this identification of testability (and thus 
extent of empirical content) and improbability to be the touchstone of 
his conception of corroboration; thus "the more a statement asserts, 
the less probable it is," and "aiming at high probability entails a 
counter-intuitive rule favoring ad hoc hypotheses.""/ Popper's choice 
of a corroboration functor is based on this notion. 

Although the calculus of probability which Popper develops (see 
below) is formal, in the sense that it does not assume any particular 
interpretation,® Popper always assumes the logical interpretation of 
the calculus. In terms of the logical interpretation of probability 
the probability of a hypothesis hy; "p(hy)"; is understood to be the 
initial or a priori probability of hy; the value of which ranges 0 to l 
where p (h, )=0 when hy is self-contradictory and p(hy)=1 when hy is 
analytic. Furthermore, the relative or conditional probability of a 
hypothesis h, given another statement e,--i.e. "p(h,,e,)"--also ranges 
in value from 0 to 1 where p (hy ,€1)=0 when ey contradicts hy and 
p(hy,€5)=1 when hy is entailed by e,. Clearly then if h, is self- 
contradictory then p(hy,e,)=0 (for any e, whatsoever) and if ho is 
analytic then p(hy,e2)=1 (for any e, whatsoever). 

Popper views the empirical content of a hypothesis h, to be 
l-p(h,), and the relative empirical content of h, given e, to be 
1-p(hy,e1).” Popper is more interested in the beginning to clarify 
the general notion of initial empirical content, "C(x)", where "x" 
may be any statement at all. To support the claim that initial empir- 


ical content is measured as the complement of probability, Popper argues, 
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29 
with regard to hypotheses, pigeilgiac The scientist's most important 
task is to strive for hypotheses which adequately describe the world. 
Toward this end he must eliminate all hypotheses which are logically 
possible but false; since there is only one true description of the world 
the scientist will have better luck eliminating one by one the infin- 
itely many logically possible alternative hypotheses. But, by adopting 
this critical approach the scientist is not interested in hypotheses 
which have a high initial probability, rather he is seeking hypo- 
theses which are more easily eliminable, But these are just the hypo- 
theses which risk the most, those which have the most content, those 
for which refutation is more probable. If the scientist was concern- 
ed with high probability he would advance hypotheses which would say 
little (since tautologies which have the highest initial probability 
say nothing). Hence, the more a hypotheses says about the world the 
less probable it is and the greater its empirical content. 

The preceding argument--which we may call the Improbability 
Argument--is central to Popper's thinking with regard to corroboration, 
The Improbability Argument suggests that there is a quantitative means 
for comparing hypotheses with regard to their degree of testability 
(= empirical content), namely one which is determined by probability 
values. However, there are problems associated with evaluating ex- 
pressions like "p(hj))" and "p (hy ,e,)"- These problems are caused by 
the fact that Popper characterizes hypotheses as "unrestricted uni- 
versals" (statements which claim to be true for any place and any time 
for infinite universes of discoursel!), 

In the first place, Popper maintains that the initial probab- 
ilities of all unrestricted universals are the same, just zero, 12 
Secondly, it is generally agreed that for all unrestricted universals 
the value of the relative probability given any evidence is also zero 
(we will omit the proof of this assertion!?), Popper's claim follows 
from the commonly used definition of initial probability: 

p(h,)=p(hy,t), where "'t"’ is any tautology. 
Hence, if hy is an unrestricted universal and therefore p (hy ,e1)=0 


for any ¢; whatsoever, then clearly p (hy, t)=p (hy )=0. Popper proposes 
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30 
several other more direct proofs to support his contention concerning 
the zero initial probability of unrestricted universaia,?* but we will 
omit these proofs and pass on to the solution to this difficulty which 
Popper offers, 

Popper wishes to hold that if, for any statements a, afd a2, it 
is the ease that p(a,)< p(ay) then it follows that C(ay) < C(ay)$ how=- 
ever, he also wishes to hold that when a, and ay are unrestricted 
universals (i.e, when they are hypotheses) it is the case that p(a;)= 
€(ay)= 1). He concludes therefore that the.differences in the con= 
tents of hypotheses can not be completely expressed by probabilities, }> 
Still, this "does not mean that we cannot express the difference if 
content between a, and a, in terms of probability, "2° For if a, en 
tails a5 (but not vice versa) it follows that P(a,,a9) <1 while 
P(ay5a,)=1, although, at the same time Pp (a1) =p (a )=0. Hence, we 
should have P(aj,a,)< p(ag,a,)- Consequently, measurements based on 
probabilities are "too coarse, and insensitive to the differencea'”® 
between hypotheses with regard to their content. To remedy this 
Popper introduces the notion of the "fine structures" of content and 
probability. In terms of the fine structures of probability and eon= 
tent we may distinguish between those cases where we intuitively 
would like to say that the content of one statement is less than the 
content of another although mathematically the contents are equal, As 
for the problem of determining that intuitively C(a,) < C(a,) even 
though mathematically C(a;)=C(ap), i.e, cases where two unrestricted 
universals have intuitively different contents, Popper proposes the 
following rule: If for "sufficiently large" but finite universes we 
have C(az) < C(ay) (i.e. it can be shown that P (ap) < P(ay)) then we 
infer that this is the case for an infinite universe as well, although 
mathematically for an infinite universe it is the case that C(aj)= 
C(az)=0517 

The fine structure value of C(h,) where "hy" is a hypothesis, 


can also be based upon the dimension of hy which is in turn calculated 


by the number of parameters found in h,. Popper has argued elsewhere 
y 1 
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that for sufficiently large universes (although not for infinite 
universes) if hy has fewer parameters than hy then p(hy) < p(y). © This 
stirs up another difficulty however: How may we determine the fine 


"is evidental in Popper's sense, i.e. 


structure value of C(e,) where "ey 
a set of basic statements? This value surely can not be calculated in 
terms of the number of parameters in ey since, owing to the formal 
character of basic statements, the number of parameters of any con- 
junction of basic statements will be the same, namely zero. Popper 
does mention that there are techniques for calculating the value of 
p(e,) (and hence C(e,) as well) when e, is a statistical report about 


a certain finite sample, >? 


Otherwise, there is no technique for deter- 
mining the fine structure values of either p(e,) or C(e)). 

As we will argue later this inability to provide values for 
certain key probability expressions has dire effects on Popper's 
selection criteria. Occasionally Popper notes this difficulty and 
attributes the impossibility of calculating the value of P(e) to the 
fact that there can not be a satisfactory metric of logical probability. 29 
Still, Popper is convinced that the virtue of his explicit correlation 
of corroborability and improbability is such that difficulties with 
calculating the values of probability expressions are of little im- 
portance, 

In order to present the definitions of Popper's various cor- 
roborability relations it is necessary at this point to introduce a 
calculus of probability; and it is appropriate that we should intro- 


21 The principal distinction 


duce Popper's own calculus, the system S. 
of Popper's system S is that it allows for the meaningfulness of re- 
lative probability statements even when the second argument has an 
initial probability of zero. (Popper refers to this feature of prob- 
ability calculi as "symmetry"--if "p(a,b)=r" is well-formed then so is 
"p(b,a)=s".) In most axiom systems relative probability is defined by 
means of the Multiplication Axiom such that p(a,b)=p(ab)/p(b), and 
hence "p(a,b)"' is well-formed only if p(b) # 0. Popper's system S 
introduces as a primitive the expression "p(a,b)" thus avoiding the 


need of prefixing every theorem about relative probability by the 
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statement that the initial probability of the second argument is not 
equal to zero. System S consists of a set S (the universe of discourse) 
whose elements are "a", "b", "c'',... and two other undefined notions, 
namely the operations "ab" (the product of a and b) and "-a" (the com- 
plement of a). The axioms and postulates of S are: 

Postulate 1. The number of elements of S is at most denumer- 

ably infinite. 

Postulate 2. If a and b are in S, then p(a,b) is a real nun- 

ber, and the following axioms hold: 

Al (Ec) (Ed) p(a,b) # p(c,d), 

A2 ((c) (p(a,c)=p(b,c))> p(d,a)=p(d,b), 

A3 p(a,a)=p(b,b) 

Postulate 3, If a and b are in S, then ab is in S; and ifc 

is in S (and so be as well) then the following axioms hold: 

Bl p(ab,c) € p(a,c), 

B2 p(ab,c)=p(a,bc)p(b,c). 

Postulate 4. If ais in S, then -a is in S; and if b is in § 

then the following axiom holds: 

C p(b,b) # p(c,b)> p(b,b)=p(a,b)+p(-a,b). 

Postulate AP. If a and b are in S, and if p(b,c)>+p(c,b) for 

every c in S, then p(a)=p(a,b). 

Axiom A2 provides for the "symmetry" of system S: By A2 we can 
extend the probabilistic equivalence of a and b to the second argument 
place even in cases where p(a)=p(b)=0. The question still remains, 
however, how we may calculate the value of "p(a,b)'" when "'b" is an un- 
restricted universal. This is an important difficulty here inasmuch 
as both the qualitative corroboration relation "'Co(x,y)" and the quan- 
titative functor "C(hy ,¢,5b)" depend, as we will see, on the value of 
"yD (y,x)'" (which Popper reads as "the likelihood of x given y"). S 
does not help to evaluate expressions like "p(e; shy)" for although it 
allows that "p(e,,h,)" is meaningful when p(h, )=0 it does not provide 
a means for calculating the value of the expression. We may suppose 
that Popper intends the fine structure values of probability state- 


ments to be used in all cases. At bottom, however, Popper seems con- 
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33 
tent to leave the problem of evaluating probability expressions un- 
answered, 

Popper discusses the qualitative relation of corroboration, 
"Co(x,y)", in only one short passage of Appendix * ix, 22 Working on the 
assumption that evidence y corroborates (confirms or supports) a state- 
ment x if, and only if y increases the probability of x, Popper first 
suggests that Co(x,y) if and only if p(x,y)5 p(x). However, noting 
that it is a theorem of the calculus of probability that if p(x) # 0 
and p(y) # O then p(x,y)s p(x) if and only if p(y,x)» p(y), Popper 
decides on the following criterion: | 
(1) Co(x,y) if and only if p(y,x)s p(y). 

(1) is inadequate for the case of Co(hj,e€))>, for it fails to 
capture an important feature of evidence; i.e. e; must be "a report of 


23 This feature of 


the severest tests we have been able to design. 
evidence, which may be seen to be a consequence of the Improbability 
Argument, motivates Popper's immediate abandonment of the qualitative 
relation in favor of the quantitative functor. It has been amply 
demonstrated, by R.H. Vincent, 24 that (1) is indeed wholly unsatisfac- 
tory if we drop the condition that "y"' represents the results of 
severe tests of the hypothesis "x", 

To develop the quantitative notion of corroboration Popper 
feels it necessary to devise a means for measuring the severity of 
tests of a hypothesis. Preliminary to this Popper introduces the 
notion of "background knowledge" which is a set of statements which 
includes "all those things which we accept (tentatively) as unproblema- 
tic while we are testing the theory."'2> The background knowledge of 
a hypothesis (which we will be symbolizing by "b" henceforth) forms 
an integral part of the corroboration functor "C(h, ,e,,b)" (which 
reads "the degree of corroboration of hy by ey given, or in the pre- 
sence of, b''). This functor is developed in terms of the severity 
functor "S(e,,h),b)" and it is to this that we now turn. 

If we suppose that the evidence ey (the set of reports of 
tests) is a logical consequence of hypothesis hy together with the 


background knowledge b, i.e., p(e,,h,b)=1, then we may say that the 
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severity of the tests represented by ey will be greater the less proba- 
ble is ey given b alone. Popper proposes that we understand the sev- 
erity of e, given b, "S(e,,b)", to be patterned after the measure of 
empirical content of a’ statement x, C(x), such that S(e,,b)=1-p(e,,b). 
Although Popper feels that this would do, we may "normalize" S(e,b) by 
the factor 1/1+p(e,,b), giving rise to the following: 

(2) S(e;,b)=(1-p(e,,b))/(1+p(e,,b)). 

Definition (2), which is based on the assumption that p(e,,h,b)=1, 
can be generalized thusly: ; 

(3) S(e;,h, »b)=(p(ez,h, b)-p(e, »b))/ (p(eq,hyb) +p (e,,b)). The left- 
hand side of (3) may now be read ''the degree of the severity of test(s) 
e, of hy, given b", or, alternatively as "the degree of evidential sup- 
port e, of hy; given b". Arguing that the degree of evidential sup- 
port given h, by e, is just h,'s explanatory power with respect to ej, 
Popper produces another functor "'E(hj,e,,b)" (which is to read "the 
degree of explanatory power of hy with respect to e,, given b") such 
that: 

(4) S(e,,h,,b)=E(hy,e,,b).. 

We can see from (3) that the "severest test" (the crucial ex- 
periment in other words) would be one which was a logical consequence 
of the hypothesis and background knowledge (so that p(e;,h,b)=1) while 
being at the same time highly improbable with respect to the background 
knowledge alone (so that P(e, »b) approaches zero). By (4) we can say 
that a hypothesis has a greater degree of explanatory power with re- 
spect to some evidence as the value of E (hy ,€, »b) approaches one, 
Conversely, if the evidence was a logical consequence of the background 
knowledge, then the value of the explanatory power functor would be 
zero. So, our choice of hypothesis can be governed to a certain 
respect by the explanatory power functor: We must choose the hypo- 
thesis which ''goes beyond" the background knowledge we have so that 
reports of tests are not consequences of the background knowledge alone. 

Popper now defines the corroboration functor "C(h,,e,,b)" in 
terms of "E (hy ,€,5b)" thusly: 

(5) C(h; ,e,,b)=E(hy,e,,b) (2 + p(h, »b)p(h,,e,b)). 
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Another definition can also be given (Popper does not express a pre- 

ference between the two formulations): 

(6) C(h, ,€,,5)=p(e, »h, b)-p(e, »b)/p(e; »h, b) -p (hye, ,b)+p (ey ,b). 

The value of (5) is that, in view of the preceeding discussion, when 

-E(hy »e, 5b) approaches one the value of C(h, ,e,b) approaches that of 

1+p (hy ,b) p(hy ye, b) which in turn approaches one when the value of 

p (hy »b) (as well as the value of p (hy ,e,b)) approaches zero. From (6) 

we can isolate the expression "p(e,,hyb)-p(e, .b)" (which is a remnant 

of the qualitative relation) which ranges from one (for precisely the 

Same reasons as "E (hy, ,€, >)" has its upper bound at one) to negative 

one (when ey entails the negation of hy and b entails e,). From (5) 

again we see that when p (hy ,b) approaches zero (when, in Popper's 

terminology, hy has a high empirical content with respect to b) then 

C(h, ,e, 5b) approaches E (hy ,e, »b) and hence for any evidence the value 

of C(h,,€,,5) increases with the explanatory power of h,, i.e. with 

the severity of e}. 

We are now in a position to fit Popper's functor "C(hy,€),b)" 
into the framework of the problem of A-acceptability. To do this 
we must devise a comparative corroboration relation based on Popper's 
quantitative notion. Our principal concern will be to isolate the 
factors in the definition of "C (hy 5e,5b)" which are central to Popper's 
responses to the two questions of A-acceptability, selection on the 
basis of present evidence, and selection when present evidence leaves 
the question of choice undecidable. 

In order to avoid cases where hypotheses, evidence, and back- 
ground knowledge are all independent of each other, we first intro- 
duce the familiar notion of stochastic independence: 

Definition 3-1 Statement a is stochastically independent of 
another, b, (written "SI(a,b)") if and only if p(b)=O0 or 
p(a)=p(a,b). 

(It can be shown that a is stochastically independent of b if and only 

if b is stochastically independent of a.) If for two hypotheses hy 


and h, it were the case that SI(hj,e)), SI(e,,b) and SI(hg;,e,) then it 
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would follow (given the standard theorem that if a and b are independent 
then p(ab)=p(a)p(b)) that E(h, ,e,,5) and E (hye, ,b) would both have the 
value zero, and consequently (using definition (5)) C (hy ,e, »b) and 
C(hy,e1,b) would also have the value zero. By requiring here that the 
hypotheses, the evidence, and the background knowledge not be independent 
of one another we are eliminating those trivial sorts of cases (which, we 
might suppose, never occur in real situations) where the initial probab- 
ility of the evidence, background knowledge or hypotheses is zero. In 
this way we are also ensuring that the two hypotheses we are comparing 
with regard to their corroborability are "affected" by the evidence 
and the background knowledge. 

The comparative corroborability we will now offer comes by way 
of the comment we made in Chapter I: Given a quantitative measure of 
corroboration, complete with a metric, the comparative relation can be 
formed simply and directly by comparing the values of two expressions 
UG(h) se19P)0 and "C(hy,e1,b)". Therefore: 

Definition 3-2 If it is not the case that (SI (hy ,e)) Vv SI(e,.b) 

Vv SI(hj,€)))> then hy is better corroborated by ej, 

with respect to b, than is hy, i.e. CP(h, ,hy,e,,b), 

tf and: only it C(h, ,e;,b) >C(hy,e),b). 
Unfortunately, given the complexity of the definitions of the corrob- 
oration functor, Definition 3-2 is not very illuminating. Further- 
more, Definition 3-2 does not enable us to easily determine which pre- 
ference policies Popper would have scientists follow given the two 
different decision situations of A-acceptability. Consequently, we 
must determine which factors involved in the corroborability functors 
are to come to play given a choice made on present evidence and one 
made when present evidence does not decide the matter. The means by 
which we may isolate these factors is simply that of determining under 
what conditions the degree of corroboration of one hypothesis is great- 
er than the degree of another. 

To simplify matters we can begin by noting that the relative 
probability of e, given b is not at issue when we are comparing two 


hypotheses, and hence this value can be represented by a constant. 
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So, we will let p(e,,b)=s, where 0£s€1 (we choose this range so as to 
conform to the Popperian idea that the evidence must be "risky", that is 
not directly entailed by the background knowledge). We now isolate the 
factors which are involved in the definitions of NE (hy 5€, 5b)" and 
"C (hy ,e,.b)" (we will distinguish the two proposed definitions of 
"C(hy,e,,b)" by referring to their numbers in this paper, '(5)" and 


"(6)'). We are here adopting a technique employed by H.E. oe 


Functor A B Cc 
E (hy ,€, »b) P(e, ,h,b)-s 1 i 
p(e,,h ,b)+s 
(5) C(hy ,e] 5b) p(e,,hy b)-s 1+p (hy ,b) p(hy ,e1) L 
p(e,,h,b)+s 
(6) C (hy ,e, ,b) p(e,,h)b)-s ieee 1 
P (-h, ,b) p(e, »h,b)+s 


The definitions of each functor can be obtained by multiplying the 
factors listed under the three columns. The factor which is given in 
each case under column A, namely p(e,,h,b)-s, is, according to Popper, 


"crucial for the functions E(h,e) and C(h,e) "27 


Indeed, as Popper 
goes on to say, the functors NE (hy ,e, 5b)" and "C(hj,e,,b)" are but 
two different ways of "normalizing" this factor. For Popper 
p(e,,h)b)-s indicates that in order to find a good test-statement ej, 
i.e. one which if true would be highly favorable to, and hence a 
strong corroboration of, hy we must find an e; which (i) makes p(ej,hjb) 
nearly equal to 1 and (ii) makes p(e,>b), our value s, nearly equal to 0. 
Clearly then, one of the conditions which would allow us to say that 
CP(hy ,hy,e, ,b) would be that p(e,,h,b)> p(e,,hyb), which is to say that 
hypothesis h, if true makes e, more likely than hypothesis ho» if true, 
does. 

Taking Popper at his word, we may think of columns B and C as 
representing different "normalizing" factors of p(e,,h,,b)-s. The 
two factors under column B both increase monotonically with the value 
of p(h, »b). This last expression is crucial to Popper's approach to 
the notion of corroboration and constitutes the basis for the determin- 


ation of what we will call the "relative content of h,", namely 1-p(hj,b). 
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Although Popper nowhere considers the question of how this relative con- 
tent "C(h, ,b)" of hypothesis hy relates to the (initial) content "C(h,)", 
we may suppose that it increases monotonically with respect to the 
initial content. It can be clearly seen that as the relative content 
of a hypothesis approaches the value one (i.e. as p (hy ,b) approaches 
zero), the values of both of the factors listed under column B also 
approach one, 

The factor listed under column C is the reciprocal of the 
expression "p(e, 5h, b) +; p(e,,b)" which is a factor which increases 
with the value of p(e;>b), that is s. By holding p(e, »b) constant as 
we are, we can focus attention on the two expressions "p(e,,h,b)" and 
"p(e,,h,b)". Once again, if it can be shown that p(e,,h,b)> p(e;,h5b), 
then this fact contributes to the result that CP(h, ,hg,e,b). 

In summary then, if we let p(e,,b)=s then there are two con- 
ditions which determine when one hypothesis is better corroborated 
than another: 

I. The likelihood of the evidence (i.e. the test statements) 

given the hypothesis. Here it is the value of p(e,,h)b)-s 

which is crucial, and we may call this factor the "severity 
factor". 

II. The relative content of the hypothesis, i.e., the value 

of 1-p(h,,b). 

It is important to note that the evidence statement e; used in the 
severity factor is intended by Popper to be a statement of a test which 
the hypothesis hy has passed and which had been designed to be a sin- 
cere attempt to refute h,- The value of the severity factor can be 
viewed as the degree to which hy has been severely tested, and conse- 
quently when it is the case that p(e,,h,b)> p(e,,h5b) then we should 
say that hypothesis h, has been more severely tested than hypothesis 
ho, and having passed the tests is a better tested hypothesis. More 
generally, if one hypothesis has passed tests which were relatively un- 
likely given the background knowledge (but very likely given both the 
hypothesis and the background knowledge), then the hypothesis is well 
tested. And, if the tests passed by one hypothesis hy were more 


severe relative to the background knowledge then the tests passed by 
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1 is better tested than h,. 


The severity factor is Popper's selection criterion which 


another hypothesis hy» then h 


determines the preference policy for the question of A-acceptability 
involving evidence at hand. This Popper has made clear in a recent 
article where he distinguishes between "pragmatic preference" ‘and 


"theoretical preference",*® 


Here Popper states that on the basis of 
the evidence gathered so far (and on the assumption that the rival 
hypotheses have both been viewed from a critical perspective) the 
scientist should pick the best tested hypothesis, in precisely the 
sense of "best tested'' which we have developed here. Popper views 

his preference policy, for the case of pragmatic preference, to reflect 
the proper concern of the critical scientist, namely that the hypo- 
thesis which has withstood the severest tests to date is the hypothesis 
which so far has "proven its mettle" to survive. 

The question of theoretical preference comes up when both hypo- 
theses have proven their mettle and have both withstood the same tests, 
or equally severe tests, When this occurs, and the scientist wishes 
to make a decision which hypothesis to A-accept, Popper institutes 
another preference policy, one which is determined by a comparison of 
the relative contents of the hypotheses. Hence, Popper's response to 
our second question associated with A-acceptability is this: When 
both hypotheses have managed to survive the same, or equally severe, 
tests, then one should pick the hypothesis which relative to the back- 
ground knowledge is more improbable, i.e., has a higher degree of 
relative content. It should be noted that like the Confirmatory Frame- 
work's confirmability selection criteria, Popper's criteria based upon 
relative content is a priori and makes no reference to actual evidence 
or test results. We may define Popper's comparative corroborability 
‘relation thusly: 

Definition 3-3 A hypothesis hy is more corroborable than another 
ho (which may be symbolized by cP(hy,h,)), if and only if, 
given that neither hypothesis has been refuted, the relative 


content of hy is strictly greater than the relative content 


of ho. 
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It might be simpler to formulate Definition 3-3 in terms of the initial 
content of the two hypotheses rather than the relative content, thus 
eliminating the need for a reference to the background knowledge. How- 
ever, Popper has made it plain that background knowledge must be taken 
into account when the problem of deciding between hypotheses is involved. 
Since Popper characterized the background knowledge as a set of state- 
ments which includes "old evidence, and old and new initial conditions" 


"29 it would not be in the spirit of the 


as well as "accepted theories 
Improbability Argument to formulate Definition 3-3 without reference 
to background knowledge. 

To insure that the Confirmatory Framework and Popper's theory 
of corroborability are comparable with regard to both questions of A- 
acceptability, we will again consider only the case where the rival 
hypotheses concerned are such that one entails the other. With this 
stipulation it is possible to show that Popper's selection criteria 
are stronger preferring. As far as the severity factor is concerned 
it is clear that if one hypothesis hy entails another hy then whatever 
test which hy has passed has been a test of, and has been passed by 
hy. Moreover, since h, is stronger, and in the intuitive sense says 


more than hy» it is ee possible that hy has passed tests which ho 
has not. This is sufficient to establish that the severity factor 
generates a stronger preferring preference policy. 

With regard to the relative content factor we find a Popperian 


like J.W.N. Watkins arguing as Bo lowsh a 


If one hypothesis h, en- 
tails another h» then (i) whatever evidence which might falsify hp, 
would also falsify hy» and (ii) whatever evidence which might falsify 
h, may or may not falsify hj, and hence the content of h, is at least 
as great as the content of hj. This may be shown in terms of probabil- 
ity expressions as well. If hy entails hy then p(hj,h;)=1. With 
regard to the value of p(ho), we note that there are two "events" 
possible, namely the case where h, is true and when it is false. Hence, 
p(hg)=p (hy) p(hy,hy)+pWhj)p(hz.“h]). But since p(hp,h))=1, we have 
p(hy)=p (hy )+p@hy)p(hg.~hy). Since phy) p(hy ~h,)* 0, it follows 
that p (hy) p (hy) and hence that C(h,)? C(ho). Since the initial con- 
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tent of hy is greater than or equal to the initial content of hy, the 
relative contents of the two hypotheses will be related in the same way. 
Hence, the relative content factor also generates a stronger preferring 
preference policy. 

From these discussions, and our definition of CP(hy ,h5), we may 
give the following definition of A-acceptability on the basis of Popper's 
theory of corroborability: 

Definition 3-4 A hypothesis h, is more A-acceptable on the basis 

of Popper's theory of corroboration if and only if: 

Is Given evidence at hand h, is better tested than ho; 

II. Given that h, and hy are equally well tested, then 

CP(h, ,h,). 

Definition 3-4 is constructed so as to indicate that the two 
preference policies given by Popper are necessary and sufficient for 
A-acceptability. This Popper wishes to hold since in several places? 
he insists that his notion of corroborability is the same as that of 
acceptability. And that Popper seems to mean by "acceptability" what 
we have called A-acceptability is clear from his comments and examples, 
C.8s- 


We choose the theory which best holds its own in 
competition with other theories; the one which, by 
natural selection, proves itself the fittest to 
survive. 


The hypothesis which proves itself the fittest to survive is, ultimately 
in Popper's view, that hypothesis which has the greatest content with- 
out being refuted.°* This is the nature of theoretical preference, 
that preference policy given by part II of Definition 3-4. Popper 
favors this preference policy, thinking it central to the methodology 
of science for reasons which we will uncover in Chapter V. For the 
moment we may review the responses which Popper gives to the two 
questions associated with A-acceptability. 
ts Which hypothesis should I pick given the evidence which is 
at hand? 
This "pragmatic" choice is governed by the severity factor, and, given 


the case where hypothesis hj, entails hypothesis hy, one should pick the 
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stronger hy since it has passed all the severe tests hy has and perhaps 
more besides. 

II. Which hypothesis should I pick when the evidence at hand 
supports, equally well, both hypotheses? 
Here we must resort to the "theoretical" choice which is governed by 
the relative contents of the hypotheses. When hypothesis hy entails 
hypothesis hy the theoretical choice is a clear one: Hypothesis hy will 
always be at least as improbable relative to the background knowledge as 


hy is, and h, may be more improbable than hj). Hence, since the theo- 


retical ick Popper of hypotheses is governed by their improbability 
relative to the background knowledge, hypothesis hy will always be at 
least as A-acceptable as hypothesis hy. 

With the preference policies of both the Confirmatory Frame- 
work and of Popper now laid out we will begin our critical examination 


of both approaches. In the next chapter we will concern ourselves 


with the problem posed by the "Paradox of the Ravens", 
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CHAPTER IV 
THE PARADOX OF THE RAVENS 


With regard to the first question associated with A-acceptability-- 
"Which hypothesis should I pick given the evidence which is at hand?"'-- 
the answers given by the Confirmatory Framework and by Popper are based 
on what each approach counts as evidence. The Confirmatory Framework 
syntactically characterizes "confirming evidence" and bases its re- 
sponse to this question in terms of a comparison of sets of confirming 
evidence statements by means of the subset relation; and Popper char- 
acterizes a "severe test report" and responds to this question in 
terms of the degree of severity of the tests passed by the hypotheses, 
In this chapter we will be concerned with a difficulty which has been 
seen to arise with respect to Hempel's characterization of "confirming 
evidence", and which, as we will try to show, can be seen to arise 
with respect to Popper's characterization of "severe test reports" as 
well. This difficulty was first discussed in detail by Hempel! and 
is usually referred to as the "Paradox of the Ravens". 

The Paradox of the Ravens is not a logical paradox, since no 
logical inconsistency is uncovered. Rather the Paradox seems to point 
to an inadequacy in both approaches' characterization of evidence 
which confirms (corroborates) a hypotheses by indicating a disparity 
between what is identified to be confirming (corroborating) evidence and 
what is intuitively confirming (corroborating) evidence. We will see 
this difficulty to be a possible problem for both approaches to the 
issue of A-acceptability in the following respect: If the notions of 
confirming and corroborating evidence do not match up with our intuitions 
then selection procedures devised in terms of these notions may also be 
counter-intuitive. Moreover, the Paradox of the Ravens is a pertinent 
problem for us to discuss at this point since from our discussions 
here we will be able to extract certain problematic aspects of both ap- 
proaches which will be of interest to us when we consider the more im- 


portant question of the adequacy of these approaches in Chapter V. 


45 


-- estceiliadin’ dato bailabaveas Hok7E 909 he 
--"Sined ae at dobdw somebivs pita ovis dodged: 
based ets seagoT wd bts stroersmes <i Ae , 

AraW SAes % yrotserd beep, sHT veSnebiis ea.a0a 
-9t 23h esgad bas, ‘egpabiva gelextinos” go%2% = 

gaimitistos to ay'sé, ag! aeait reqs eto, otros ex pokveoup exit? 02 4 
-rads waqqol brs .ootpelex taadne ied to enon we stnonotase ee 

nt nobaesup ekhs oF abnoqast hire. “Sraqen JeaR eTeves” A a 

asestitogvd. add xd boaesq e3ga3 any to vitzawse 16 gotyst oda are 
nsed ead dotdw ya tvekdanb 8 daly betxsonos ad: ; ia! abda = 

soauhesare? to noisesbxad 9e6ei al faqmok 33 4a) + tiv 2 a3 ms 
osetia of moe ad. 782 cwanlas OF see 1.69 Sw BR Z 

es “aatogay teas oravee" i9 oh sine ini 
bas 1 foqnati yd, | tec SB, ot ‘bya . 


1 
on somke zoba 134, factaet 8 aan 
inkoq od emise no bates ‘eit site 


yiktaqetb « aan? ed abe id 
boa socebive (gntanzodota6o) ‘gerbes 
ose Il tw’ sW sedans” grt dex0 
ie naan, ida, 21 pes 
gt ar Ga? 3 ee 
ed coals ysm anoltod eased? to emrvet mi beeiveb aida ciate, nots setee m 
gasntj79q 6 ei enaved adi 30 xobexsd eft . xevost0M ws thes aneane 
snofedirobib tue tiov? conte Jaloq std? Js eevdalb'oz ex 19 melderqy 
«qa i3od Yo wisoqes s}2ameldorg atadtss dosrixe of sida od Uitw ow Saad 
«mt 10m sH3 xobtehos ew ned a oF Seezodnt Yo od Ilky dotdw esifozo7q 
7 .V tatqad? nt ssdoszotqgs seals ‘to Ysoupobs sda Yo GLI oup Jastioq 
ee 


- 
i>) 
y 


ete Se i CS 


46 

In the thirty years since Hempel first discussed the Paradox of 
the Ravens response to the Paradox has tended to take two forms, On 
the one hand, following Hempel's lead, philosophers have argued that the 
Paradox is merely a "psychological illusion" which poses no serious dif- 
ficulty for a confirmation theory in which it arises. On the other hand, 
many philosophers have found that the Paradox poses a serious difficulty 
for the confirmation theory in which it arises, and these philosophers 
have offered many ingenious attemps to avoid the Paradox. In this 
camp we find philosophers like J. Agassi,.M. Black, I.J. Good, C.A. 
Hooker, J. Mackie, D. Pears,.D..Stove,.P. Suppes, R.H..Vincent, J.W.N. 
Watkins, and G.H. von Wright among others ( for an overview of the 
various solutions proposed by these philosophers see R.G. Swinburne's 
article 'The Paradoxes of Confirmation--A Survey"'-). Interestingly 
enough, the philosophers who adopt the Popperian line concerning the 
problem of explicating confirmation are among those who, viewing the 
Paradox as a very serious difficulty, condemn Hempel's approach. On 
the whole, those who have written on the Paradox have considered it 
to be enough of a problem to warrant a second look at the issue of 
explicating confirmation. 

After presenting the Paradox we will consider Hempel's 
proposed solution to it (as well as I. Scheffler's defense of Hempel), 
and then proceed to consider the question of whether or not Popper's 
approach can be seen to be immune from the Paradox. Our discussions 
will be drawn from a small portion of the literature on the Paradox 
and centered on the articles of D. Stove, J.W.N. Watkins, H. Alexander, 
a. Agassi,gsnd.J. Mackie. ? 

We will follow tradition and restrict our attention to hypo- 
theses of a certain form, namely 

Form I (x) (P(x) > Q(x) ) 
where "P' and '"Q'"' are predicate variables which take as values finite 
conjunctions or disjunctions of observation predicates or relations, 
To facilitate later discussions we will characterize four sorts of 


observation reports which will concern us by means of the following 


four sets of objects: 
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A= fx: P(x) & Q(x)} 

B= {x: wP(x) & Q(x)t 

C={x: P(x) & ~ Q(x)} 

D= fx: ~P(x) &+Q(x)t 
Observation reports which report objects which are elements of set A 
are those which intuitively confirm hypotheses of Form I, and reports 
which report objects which are elements of set C are intuitive falsi- 
fiers of such hypotheses. Observations reports which report objects 
from sets B and D are, as far as our preliminary intuitions are con- 
cerned, irrelevant or neutral observation sentences. Hereafter, once 
again in keeping with tradition, we will use as our example the hypo- 
thesis (of Form I) "All ravens are black", which we may symbolize by 
"(x) (Rx >BX)'. For this hypothesis the set A will give us sentences 
reporting instances of black ravens, B sentences reporting black non- 
ravens (black shoes, for example), C sentences reporting non-black 
ravens, and D sentences reporting non-black non-ravens (white swans, 
for example). We will suppose that we have before us an observation 
report O which mentions n objects and which contains observation sen- 
tences of all four sorts (with the restriction that O is consistent), 
We will call the observation report which contains only the observation 
sentences in O which involve objects which are elements of set C the 
observation report Of; and the set-theoretical difference between O and 
O-¢ will be called the observation report O,. 

The Paradox of the Ravens may be seen to be the result of the 
following propositions: 

1. Nicod's Criterion: A confirming instance of a hypothesis is a 

positive instance, that is an observation report which asserts 

the fulfilment by an object of both the antecedent and the con- 

sequent conditions of a hypothesis of Form I. 

2. Equivalence Condition: If an observation report confirms a 

hypothesis hj, then it also confirms every hypothesis which is 

logically equivalent to hy> for example, hypotheses of the fol- 

lowing forms: 

Form II (x) Q(x) >~P(x)), 

Form III (x) ((P(x) v~P(x)) > Q(x) v~P(x)). 
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From Nicod's Criterion it follows that observation sentences which 
mention objects from set A confirm hypotheses of Form I. However, by 
Nicod's Criterion and the Equivalence Condition it follows that observa- 
tion sentences which mention objects from sets B and D also confirm 
hypotheses of Form I. Hence, given the hypothesis "All ravens are 
black" (and the deve liopmicnit of that hypothesis for n objects) the 
observation report 0, directly confirms it, although 0, contains observa- 
tion sentences which report the occurrence of black shoes and white swans, 
Furthermore, the observation report which ‘mentions only the occurrences 
of black shoes and white swans directly confirms "All ravens are black" 
(given the appropriate development). 

Why does the Paradox of the Ravens seem paradoxical? Simply 
because the observation of a white swan or a black shoe does not seem 
to constitute supporting evidence for "All ravens are black". It 
seems contrary to our intuitions that irrelevant evidence should be 
counted as confirmation for a hypothesis. It appears paradoxical to 
suggest, furthermore, that one might go about seeking information for 
the hypothesis "All ravens are black" without searching for ravens, or 
birds, or even black things. However, Hempel has argued that the im- 
pression of a paradox here is merely a "psychological (di eedoniet 
Before we consider Hempel's case we should state one last proposition 
which, although it does not help to generate the Paradox does figure 
into Hempel's conception of confirmation as well as his argument for 
the illusory nature of the Paradox: 

3. The assumption of zero background belief: An adequate 

explicatum of the concept of confirming evidence may be one 

which makes no reference to background information or belief, 

other than the knowledge of what observation is represented by 

the predicates symbolized. 

Hempel brings our attention to two considerations, First, there 
is a mistaken view that hypotheses of Form I, that is hypotheses of the 
form "All A's are B's'', are about A's only, and hence that it is paradox- 
ical that confirming evidence is about non-A's, Hempel agrees that "All 


ravens are black" asserts something about ravens (and not shoes or swans), 
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but he claims that the question of what hypotheses assert, or what they 
are about, is a practical or psychological issue which has no influence 
on the logic of confirmation. The symbolic expression '"(x) (Rx > Bx)" 
asserts only that any value of '"'x'"' whatsoever is either not R or is B. 
Consequently, it is not paradoxical, from a logical point of view, that 
observation reports mentioning non-R's and non-B's confirm the hypo- 
thesis (x) (Rx > Bx)". 

Hempel's second point is that the paradox only arises if 
additional information is introduced, and hence that we are judging 
one observation report to be confirming (e.g. a black raven report) 
but another not to be (e.g. a white swan report) on the basis of the 
hypothesis plus additional information. Hempel suggests that we con- 
sider the hypothesis "All sodium salts burn yellow", or "(x) (Sx > Yx)". 
If we hold a piece of pure ice over a colorless flame then we would 
not feel that the report that the flame did not turn yellow in any way 
supports the hypothesis, although, on Hempel's account, we would have 
confirming evidence since the resulting observation sentence would 
satisfy the transposed, equivalent hypothesis '"(x) (~ Yx >~Sx)". 
However, Hempel argues, if in another experiment some unspecified 
object '"'a'' was held in a flame, and if the flame did not turn yellow 
and "a'' was analyzed to find no sodium salts present, then the observa- 
tion sentence concerning "a'' would add support to "(x)(Sx>Yx)". But 
the only difference between the two experiments is that whereas the 
second concerns some unspecified object, the first concerns a substance 
which is specified to be pure ice and hence known, in terms of inde- 
pendent information, not to contain sodium salts. So, Hempel argues 
that without the assumption of zero background belief the psychological 
illusion of a paradoxical situation manifests itself; but, once this 
assumption is made, and the logical issue of confirmation is once again 
brought to the foreground, the Paradox disappears. 

It appears that Hempel is directing his arguments against a view 
that there is a logical flaw in his Satisfaction Criterion which gen- 
erates the Paradox of the Ravens. He argues that the Paradox is due to 
a "misguided intuition in the matter" and that there is no logical flaw 


involved. However, it may be readily granted that there is no logical flaw 
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50 
in Hempel's Satisfaction Criterion, but a logical flaw is not what is at 
issue in the Paradox of the Ravens. The Paradox is not a logical one; 
yet to say that the Paradox is merely "psychological" may just mean that 
Hempel's own condition of "material adequacy" is being violated. It is 
perhaps a misconception that hypotheses of the form "All A's are B's" 
are only about A's, but it would require more argument to convince a 
zoologist that the hypothesis "All ravens are black" is not only about 
ravens, but shoes, swans and symphonies as well. And given that a 
confirmatory logic is a tool intended for:use by scientists, the assump- 
tion of zero background belief is clearly untenable: Scientists do not 
carry out experiments in an informational vacuum. Hempel has perhaps 
succeeded in isolating some of the reasons why the paradox makes us un- 
comfortable, but he has not explained why these reasons are out of 
place in a discussion of the material adequacy of his Satisfaction 
Criterion. Hence it could be argued that the Paradox of the Ravens 
points to a weakness of Hempel Satisfaction Criterion, namely that the 
Criterion produces a confirmation relation which is too wide insofar 
as there are good reasons (reasons based upon our intuitions about con- 
firmation) for excluding certain observation sentences from the set of 
confirming evidence. If our intuitions are to be sacrificed on this 
issue then we certainly must have good reasons for abandoning them, 
Hempel has not given us good reasons for abandoning intuitions, rather 
than abandoning Nicod's Criterion or the Equivalence Condition. And in 
spite of the conflict between the intuitions we have and his Satisfaction 
Criterion, Hempel still insists that his Criterion does fit the intui- 
tions of scientists. 

It may be argued on Hempel's behalf that the expression 

"C£(e,,h,)" is not intended to be an explication of what we usually 
have in mind when we say that evidence e, confirms hypothesis hy, or 
that it is an explication of what we sometimes have in mind when we talk 
about confirmation. I. Scheffler has argued that Hempel was concerned 
to explicate one notion of confirmation, namely what we have in mind 
when we say that some evidence is "positive or favorable" to a hypo- 


thesis.” As an explication of the notion of "positive evidence" the 
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relation "C£(e,,h,)" need not take into account background belief or 
information or indeed anything else which is not strictly provided for 
by the Satisfaction Criterion. Now to argue that Hempel has a different 
explicandum in mind, one for which the Paradox of the Ravens is a result 
of "misguided intuition", would seem to save Hempel. However, Hempel 
has said that he intended to provide an explicatum of "that conception 
of confirmation which is implicit in scientific procedure and method- 
ological discussion,"° Is "positive evidence" such a conception of 
confirmation? 

It is reasonable to ask supporters of Hempel to provide an 
argument showing that "positive evidence" is that conception of con- 
firmation which is implicit in scientific procedure. Or, failing that, 
we would need an argument showing that this different explicandum 
which Hempel is considering is a useful one for the scientist. To 
argue that "positive evidence" is that conception of confirmation 
which is central to scientific methodology would require that the 
Paradox be viewed from a different perspective: It would have to be 
shown that the Paradox is the result of our misguided intuitions with 
regard to scientific procedure. However, if it is intuitively un- 
satisfactory to suppose that observations of black shoes and white 
swans confirm "All ravens are black", then it is clearly unsound 
practice to suppose this. Hempel does not offer any argument for the 
claim that "Cf£(e,,h,)" is an explication of the notion of confirmation 
which figures in scientific practice; and indeed most commentators on 
Hempel's conception of confirmation vindicate him from the Paradox by 
arguing that his conception of confirmation is not a reflection of 
scientific practice, but is rather an idealization of some notion of 
confirmation. But, the question why this idealization of a notion of 
confirmation should have any use at all from the scoentists's view- 
point has not been satisfactorily answered. 

In short, we cannot allow the Paradox to simply be passed off 
as a "psychological illusion" by Hempel without some admission that 
the notion of confirmation captured by "C£(e,,h))" is not what scientists 


have in mind. But then, how does Popper's theory of corroborability fare 
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with respect to the Paradox? We can quite quickly show that the functor 
"C (hy ,e, 5b)" is at least susceptible to the Paradox: Suppose we let 
"hy" be the familiar hypothesis about ravens, and "ey" be an observation 
sentence which reports an object which belongs to either of the in- 
tuitively neutral sets, i.e., set B or D. Since our ey follows from 
hy, it will be the case that p(e,,h,)=1, and if we suppose that the 
background knowledge in this case is such that ey is not a direct 
consequence of b, then it would follow that p(e,,h) b)-p(e,,b) > 0, from 
which it easily follows from the definition of the corroboration functor 
(see (6) of Chapter III, p.35), that C(e,,h,,b)> O, i.e., any observa- 
tion sentence from either of the two neutral sets B and D can be said 
to corroborate the raven hypothesis. 

A great deal of debating has been carried on between Popper- 
ians and critics concerning the issue of whether Popper's theory of 
corroborability does in fact fall victim to the Paradox or whether 
the theory has built-in safeguards which protect it from generating 
the Paradox. In what follows we will investigate the arguments for 
and against the contention that Popper's view of corroboration falls 
victim to the Paradox. 

J.W.N. Watkins, an adherent to Popper's views, began a lengthy 
dispute by suggesting in "Between Analytic and Empirical" that the 
Paradox was wholly avoidable in a Popperian theory of corroboration. / 
Watkins apparently based this judgment on the passage in The Logic of 
Scientific Discovery where Popper writes that his corroboration functor 
can be adequately interpreted as the degree to which the evidence 
corroborates a hypothesis only if the evidence "consists of reports 
of the outcomes of sincere attempts to refute" the hypothesis.s® 
Watkins writes: 


On a Popperian theory of confirmation this hypothesis 
["All ravens are black"] is confirmed by an observation- 
report of a black raven, not because this reports an 
instance of the hypothesis--a white swan is also an instance 
of it--but because it reports a satisfactory test of the 
hypothesis; a raven has been examined unsuccessfully for 
non-blackness. On this view, statements about non-ravens 
which do not report tests of our hypothesis cannot confirm 
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Watkins' view, then, is that the introduction of the notion of testing 
(i.e. attempting to falsify) saves Popper's theory of corroboration from 
the embarrassment of the Paradox, 

On the face of it, Watkins' contention seems groundless, as I. 
Scheffler, D. Stove, and H.G. Alexander have all at one time or another 
shown, 19 First, inasmuch as Popper's talk of "sincere attempts to 
refute" is so vague, there is no reason to suppose that observations 
of black shoes and white swans will not be results of sincere attempts 
to refute "All ravens are black"'. Second, since an equivalence con- 
dition follows from Popper's Desiderata for C(h,,e,,b), it follows that 
a sincere attempt to refute "All non-black things are non-ravens" is 
corroborating evidence (if the attempt does not result in refutation) 
for "All ravens are black" as well, and the Paradox reappears. 

Watkins has responded to his critics by arguing that the Popper- 
ian insistence on testing at least limits the scope of the Paradox, 
Writing in response to Scheffler, Watkins states that whereas on 
Hempel's account of confirmation observations of black things and non- 
ravens "automatically" confirm "All ravens are black'' Popper's theory 
has the consequence that the hypothesis "is confirmed by an observa- 
tion-report that an object is a black raven, or black, or no raven, 
only if this reports a test of the hypothesis, "11 And, responding to 
Stove, Watkins notes that although the search for the non-black raven 
(i.e. the attempt to refute "All ravens are black")may well turn up 
white swans, still not every non-black non-raven or black object is the 
outcome of such a search, !4 J. Agassi, another Popperian, has argued 
in Watkins' defense. Agassi suggests that it is wrong to argue from 
the fact that on Popper's account non-refuting evidence may corroborate 
to the thesis that on Popper's account non-refuting evidence always 
éaemobordves yh> The upshot of these defensive claims seems to be that 
Popper's theory of corroboration does not fall victim to the Paradox 
because the factor of testing is an impartial condition which is 
placed on evidence in order for it to be confirming. 

How does Popper's corroboration functor impose this condition 


on observation reports? As we have noted in the preceding chapter, one 
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of the conditions which determines the value of C(h, ,e, 5b) is the prob- 
ability of ey given hy as compared to the probability of ey given b, the 
background knowledge. The "severity" functor S(e,,h, ,b) gives us that 
the severest test of hy, is that test resulting in an observation report 
ey which is such that the value of p(e,,b) is very low while the value 
of p (eq ,h, b) is very high. How might this measure of the "severity" of 
test reports be applied to the case of the raven hypothesis? We may 
suppose that the background knowledge here consists only of the state- 
ment that the number of black objects is indefinitely larger than the 
number of ravens. Further, we may suppose that we have only four 
observation reports: e1= "This object is a non-raven", eo= MT his 
object is black", e345 "This is a black raven", and e,= "This is a non- 
black raven", If hy is "All ravens are black", then it would appear 
that the values of p(e,»h,b) and P(e ,h, b) would be very close to the 
values of p(e, »b) and P(@y>b), respectively. But since hy increases 
the probability of e3 and reduces to zero the probability of en,» we 
would have p(e3,h,b)> p(e3,b) and p(e,,hyb)=0 ¢ p(e,,b). Clearly 
something is being indicated by these values, but it is not apparent 
that the factor of testing has been thus isolated. It seems correct 
to say however, that the values of the initial probabilities of hy and 
the four observation reports reflect only a mathematical relationship 
between statements and that how we may have acquired these observation 
reports is not reflected in these values. 

There is surely no way for the scientist to anticipate what 
observation report will result from the activity of searching for a 
refutation of a hypothesis. But then the probability values of the 
expressions p(e,>h,b) and p(e,,b) may very well give the result that ey 
is a "severe test" of hy when that is not remotely the case. Let us 
suppose that we are engaged in a sincere attempt to refute the hypo- 
thesis "All migratory birds are large and fly south in the winter". 

Let us further suppose that our background knowledge about birds con- 
tains the statement "No raven is large". If in our search for the 
migratory bird which is small and flies north for the winter we should 


come across a large migrating raven (but are unable to determine which 
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direction this bird migrates in the winter), then it will be the case 
that this report of a test, e1> is such that p(e,,b)=0. But since 
p(e,,h,b) will be significantly greater than zero we should have to say 
chat ey is a severe test of hy. Here the 'severity" of a test is de- 
termined by the nature of the background knowledge. Furthermore, the 
degree of corroboration of this hypothesis by the report of a large 
migrating raven may be larger than the degree of corroboration pro- 
vided by the report of a large, southward-migrating sparrow if this 
report does not conflict with the background knowledge. 

Although Watkins and Agassi argue that Popper's theory of 
corroboration limits the scope of the Paradox of the Ravens, it is 
clear that this is not accomplished by the formal properties of the 
corroboration functor, Stove, in response to Watkins, has argued 
that at bottom Popper's corroboration functor rests on a psychological 
assumption, namely that the scientist is sincere in his desire to 
refute.!4 To this charge Watkins has responded that the objective 
measures provided by Popper's functors completely avoid any talk 
about the intentions of scientists or their simceritye But here 
Watkins is just arguing against himself, for since the functors cannot 
reflect sincerity of testing, and since it is this factor which gives 
some plausibility to the claim that the scope of the Paradox is limited, 
Watkins' claim that Popper's functors are "objective measures" amounts 
to the admission that the Paradox appears in full force in Popper's 
theory. In fact Watkins' case for saying that the statement "Scientist 
A is more sincere in his testing of hy if the outcome of his test is 

the report e1> rather than e,"" can be replaced by p(e,,h,b)-p(e,,b))> 
p(e7,h,b)-p(e5,b)" faces two problems: (1) The value of "p(e,,hjb)- 
p(e,,b)" can not be argued to reflect the "sincerity" of the test 
report e (indeed, as we have seen, the value of this expression may 
only reflect an irrelevant relation between the test report and the 
background knowledge); (2) the observation reports which are symbolized 
by Pas and "eo" in the probability expressions are outcomes of testing, 
they are test reports; but Watkins does not provide an explanation of 


how the desire to refute should affect the reports of the outcome of 
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tests. 

Watkins employs another tactic to try to show that the Paradox is 
neutralized by Popper's requirement of testing. Watkins suggests that 
evidence will count as confirming only if we had "reason to suspect" 
that it was a counter-instance to the hypothesis. Thus, if in our 
search for the falsifying evidence for "All ravens are black" we should 
discover four objects such that (i) object a is non-black, (ii) object 
b is a raven, (iii) object c is a non-raven, and (iv) object d is black, 
then we would have reason to suspect that objects a and b might, upon 
further investigation, lead to the falsification of the hypothesis. 
Furthermore, objects c and d could not lead to falsification, since 
the information we have about them precludes the possibility that they 
would be counter-instances. Watkins argues that since we "already 
know" that objects c and d will not lead to the falsification of "All 
ravens are black", whatever else is discovered about them will not 
count as Ponti gmatignys’ 

By introducing a time factor into the acquisition of evidence 
Watkins is trying to convince us that there is an asymmetry between 
the two reports "There's a raven...Look, it's black" and "There's 
something black...Look it's a raven", From a logical point of view 
there is no difference between these two observation reports--if one 


1.1’ The only difference 


confirms then the other must confirm as wel 
between these two observation reports is that difference generated by 
the "intention to falsify'' requirement. But, clearly, this require- 
ment is not part of Popper's corroboration functor, and if it is to 

be brought to bear on the question of when evidence confirms then it 
must be added on to Popper's functor in the form of a non-logical 
requirement. Consequently, Watkins has failed to show that Popper's 
corroboration functor, as a formal expression, avoids the Paradox 
insofar as he has failed to show how either the "sincerity in testing" 
or the "intention to falsify'' requirements are built into the defini- 
tion of Popper's functors. But if Watkins' case does not go through 


then we are left with our original claim that Popper's theory of cor- 


roboration is prey to the Paradox of the Ravens, 
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We will now consider two of the many refinements of Hempel's 
theory of confirmation and Popper's theory of corroboration which have 
been proposed in the face of the problems posed by the Paradox. In both 
cases it has been argued that Hempel's theory is vindicated as a theory 
about confirmation in an "ideal" sense for which the Paradox is harmless. 

H.G. Alexander has argued that the assumption of zero back- 
ground belief is the source of our discomfort about the paradox. 
Given a hypothesis asserting that all A's are B's, Alexander asks what 
is presupposed when it is said that something which is both an A and a 
B confirms while something which is neither does not confirm. Alex- 
ander answers that part of our background knowledge about A's and B's 
involves the belief as to the relative populations of A's and B's. 
If we suppose that the probability of any object being an A is x and 
the probability of it being a B is y, then if there is no correlation 


between something being an A and it being a B the distribution would be 


A&B A &~B Ry OG <a 3 ~A &~B 
xy x(1-y) y (1-x) (1-x) (1-y). 
However, if the hypothesis "All A's are B's'' were true, then the dis- 


tribution would be 


Da --- y-x l-y. 

This being the case, it would seem that observations of objects 
which are both A and B would provide better confirmation than observa- 
tions of objects which were neither only if the probability of some- 
thing being an A was less than the probability of something being a 
non-B. That is, since the number of ravens is considerably smaller 
than the number of non-black things, we feel that finding a black 
raven provides better confirmation for "All ravens are black" than 
finding a non-black non-raven. However, for other hypotheses where 
the number of non-B's is considerably greater than the number of A's, 
e.g., "All deciduous trees are less than 200 feet tall", we would 
accept observations of objects which are neither A nor B (i.e. trees 
which are over 200 feet tall and coniferous) as confirmation. 

As an explanation of why the Paradox is discomforting, 


Alexander's comments do seem satisfying. However, on Alexander's 


account it is still the case that observations of white shoes confirm 
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"All ravens are black", although they do not confirm as much as observa- 
tions of black ravens. And for the case of "All deciduous trees are 
less than 200 feet tall", although we are motivated by the additional 
background knowledge that there are few trees over 200 feet tall to 
count coniferous trees over 200 feet tall as confirming, still we may 
not be content to say that a 200 foot mountain also provides confirm- 
ation, But most importantly, it is not clear how the addition of in- 
formation concerning the relative population of the A's and the out 
B's for hypotheses of the form "All A's are B's" would come to the aid 
of Hempel's theory. Even if it were possible to assign probability 
values to occurrences of A's and non-B's (i.e. even if we could de- 
termine the relative populations to the degree of accuracy required 
by the hypothesis in question), still this would not alter Hempel's 
theory. If we could devise a quantitative theory of confirmation 
based upon Hempel's theory where these probability values could be 
introduced, then we would seem to have a theory which could assign 
different degrees of confirmatory power to different observations. 
But here too the intuitively neutral observation reports would be 
assigned some degree of positive confirmation; they would, in short, 
still confirm. But more importantly, Alexander's suggested modification 
of Hempel's theory would make Hempel's theory into a quantitative theory; 
but Hempel's expressed interest was in a qualitative theory. 

J.L. Mackie has rightly identified the source of the Paradox of 
the Ravens with the intuition that observations of black shoes and white 
swans are neutral to "All ravens are black", 19 However, Mackie argues 
that given the assumption of zero background knowledge Hempel's solu- 
tion to the Paradox (i.e. the denial that black shoes and white swans 
are neutral to "All ravens are black'') is adequate. Furthermore, 

Mackie argues that Alexander's modification seems to provide another 
solution to the Paradox inasmuch as it explains our intuitions with 
regard to the neutrality of black shoes and white swans. Mackie goes 

on to explain why Watkins’ solution to the Paradox is also adequate. 

It is only this last section of Mackie's article which we shall consider. 


We have argued above that Watkins has not provided an explanation 
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why the desire to refute a hypothesis should have any affect on the out- 
come of such tests. Mackie proposes to fill this lacuna by noting that 
the activity of looking for or trying to find something raises the 
chances that what is sought after will be found. Hence, by adopting a 
procedure of trying to falsify a hypothesis we raise our chances of 
falsifying it, if it is false. If we add to our background knowledge 
the fact that we are looking for non-black ravens, then the observation 
report e, which states that we have found a black raven is made more 
probable by the hypothesis "All ravens are black", and hence 
p(e;,h,b) > p(e,,b). On the other hand, if we add to our background 
knowledge the fact that we are not looking for non-black ravens, then 
the hypothesis will not raise the probability value of the observation 
report that a black raven has been found, that is, p(e,,h,b)=p(e,,b). 

How might Mackie's modification help Watkins? Mackie has pro- 
posed that the Popperian requirement of "intention to refute" can be 
translated into the corroboration functor so that the fulfillment of 
the requirement in particular cases has an affect on the value of the 
functor. By adding to the background knowledge the fact that a policy 
of falsification or testing is being engaged in, the outcome of this 
policy, the observation report ey> will have a higher relative prob- 
ability value with the hypothesis added to the background knowledge 
than it does with the background knowledge alone. This modification 
does seem to help Watkins since he can now argue that (i) if the value 
of C(h, »e); 


come of a policy of falsification, or attempting to refute hy; and (iii) 


b). is ‘strictly sreater.than- zero, and (11) if ey is the out- 


if the fact that this policy is being undertaken is added to the back- 
ground knowledge, then ey corroborates hy> whatever e, may be. 

The argument that the observation of a black shoe corroborates 
"All ravens are black" if and only if the observation is the outcome of 
a policy of testing seems now to turn on a requirement imposed on the 
set of background statements. From a logical point of view, it does 
not matter whether the experimenter is in fact engaged in such a policy 
or not, as long as the background knowledge includes a statement that 


he is. And this is surely suspicious. Moreover, it is simply false 
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that a scientist must be engaged in a policy of falsification if the out- 
come of his testing is to count as corroboration of a hypothesis; surely, 
a scientist may simply be carrying on experiments which are not under- 
taken with the goal in mind to falsify or corroborate any hypothesis; 
yet if later a hypothesis is formulated it would be odd to deny that the 
previously established test results can not count as falsification or 
corroboration. It should be recalled that the original argument 
supplied by Watkins was that since Popper's corroboration functor de- 
termines the degree to which evidence supports or confirms a hypothesis 
only if the evidence is the result of a sincere attempt to refute the 
hypothesis it is not really paradoxical for neutral-seeming evidence 
to be evaluated as corroborative. Watkins' attempts to rid the testing 
requirement of its psychological character failed; but Mackie's sug- 
gestion to rid this requirement of its psychological character by simply 
adding an “intention to falsify" statement to the set of background 
statements makes the requirement into a silly ritual. Whatever force 
the testing requirement may have at the beginning has been lost by 
these attempts either to suppose it is somehow built into the functors 
themselves or to add a statement of the requirement to the set of back- 
ground statements. 

Popper is quite content to keep his testing requirement complete 
with all its psychological overtones simply because "one cannot com- 
pletely formalize the idea of a sincere and ingenious attempt [at the 


ue With this unformalizable requirement 


refutation of a hypothesis]. 
always in the background of Popper's arguments, Popper consistently 
overlooks the fact that experimental results need not be the results 

of sincere and ingenious attempts at the refutation of a hypothesis. 
(And this points to a very limited conception of scientific methodology 
which, as we will see in the next chapter, Popper holds to). At 

bottom the only argument in support of the claim that on Popper's 
account it is not really paradoxical for black shoe or white swan obser- 
vations to corroborate "All ravens are black" is just that the reports 


of the outcomes of sincere attempts to refute a hypothesis must always 


result in either falsification or corroboration, But this is surely 
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false. In actual practice it is clear that scientists recognize three 
sorts of experimental findings, those which confirm a hypothesis, those 
which refute it and those which are wholly or partially irrelevant to 
the hypothesis. 

In this chapter we have tried to show that the Paradox of the 
Ravens seems to be a difficulty for both the Confirmatory Framework 
and Popper insofar as our intuitions seem to be at variance with respect 
to both approaches' characterization on confirming (corroborating) 
evidence. The Paradox, if we decide to trust our intuitions on this 
matter, results from the fact that for both approaches certain sorts of 
neutral or irrelevant evidence are classed as confirming (corroborating) 
evidence. This is not to say that neither Hempel nor Popper recognize 
evidence which is neutral: An observation report is neutral for Hempel 
if it neither entails the development of a hypothesis for the objects 
mentioned in it nor entails the development of the negation of the 
hypothesis for the objects mentioned in it. And for Popper neutral 
evidence is any e, which is such that p(e;,h,b)-p(e,,b)=0. However, 
the Paradox seems to suggest that the set of neutral evidence is, for 
both approaches, much more extensive than is allowed for. 

If we felt strong enough about the intuitions which the Paradox 
elicits, then we might want to go on to claim that both approaches are 
inadequate as bases for a response to the first question of A-accept- 
ability. (And if we did go on to make this strong claim then we would 
have a basis on which to argue that Popper's theory fares better on 
the issue of A-acceptability for the following reason: Both approaches 
are inadequate with regard to the first question of A-acceptability, 
but the Confirmatory Framework is also inadequate with regard to the 
second question of A-acceptability since whatever qualms we have 
against actual evidence which seems neutral being classed as confirm- 
ing, would also apply to possible evidence, which seems neutral, being 
classed as confirming. Popper's answer to the second question of A- 
acceptability does not fall victim to the Paradox since it does not 
mention evidence at all.) However, we shall not go on to argue in 


this way for two reasons: (i) Intuitions with regard to what should 
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constitute neutral evidence may not provide a sound basis for such a 
claim, and a glance at the literature surrounding the Paradox of the 
Ravens will show that different intuitions on this matter are possible; 
and (ii) there are sounder bases upon which to judge the adequacy of 
these two approaches (with respect to both questions of A-acceptability), 


and these will be considered in the next chapter. 
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I.Scheffler, The Anatomy of Inquiry (New York: Knopf, 1963), pp. 
276-78. 
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Popper, The Logic of Scientific Discovery, p.414. 
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Indeed, Watkins seems to assume that the hypothesis under con- 
sideration is not "All ravens are black", but rather "All 
ravens are black, and you notice that something is a raven 
before you notice that it is black". For this last hypo- 
thesis asymmetry between the two reports mentioned in the 
text could indeed be argued for. 
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CHAPTER V 
A-ACCEPTABILITY 


We have supposed that the Paradox of the Ravens should not be 
seen as a sufficient reason for claiming that both the Confirmatory 
Framework and Popper's approach are inadequate for the analysis of A- 
acceptability. However, the issues which have been raised in the course 
of our discussion of the Paradox can be seen to warrant the suspicion 
that the preference policies of both approaches are inadequate with 
regard to both questions associated with A-acceptability. Whereas in 
Chapter IV we were interested in the two different notions of evidence 
presupposed by the two approaches, here we will be interested in the 
two different notions of preferred hypotheses which these two approaches 
generate. Hence, our concern here will be with the two definitions of 
A-acceptable hypotheses given by the two approaches, i.e. Definitions 
2-4 and 3-4, 

The considerations which will be brought to bear on the adequacy 
of these two definitions of A-acceptable hypotheses will be considera- 
tions which affect the ways both approaches respond to both questions 
of A-acceptability. We will be relying on different intuitions in this 
chapter, namely those which designate the intuitively preferable of two 
hypotheses. It should be noted that we are viewing the activity of ex- 
pressing a preference for a hypothesis to be different from that of A- 
accepting a hypothesis. The procedure of A-accepting a hypothesis we 
take to be the result of the evaluation of several selection criteria, 
the assignment of relative weights to the different criteria, and per- 
haps as well the consideration of other factors such as limitations of 
funds, time, manpower, and so on. On the other hand, a hypothesis is 
preferred on the basis of a single selection criterion. This difference 
between preferring and A-accepting will become important when we dis- 
cuss Popper's approach to A-acceptability since--given that corrobor- 
ability is envisioned to be the same as A-acceptability--the distinc- 
tion between A-acceptability and preferability collapses. And for the 


Confirmatory Framework too the distinction we wish to draw can be 
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66 
seen to partially collapse since the fact that hy is preferred to hy on 
the basis of Definition 2-4 is a sufficient reason to claim that h, is 
A-acceptable (unless there is a third hypothesis which is preferred to 
both hy and hy on the basis of Definition 2-4). Later in this chapter 
we will argue against the claim that a single selection criterion can 
be sufficient to respond to both questions of A-acceptability. And 
later in this chapter we will also try to show that Popper's criteria 
of A-acceptability can best be seen as criteria of B-acceptability. 

Our first task will be to show that both explicata are un- 
satisfactory in the weak sense mentioned in Chapter I, namely that 
they tend to judge the intuitively less preferable hypothesis to be 
at least as preferable as the intuitively preferable hypothesis. In 
what follows we will be especially interested in how the Confirmatory 
Framework and Popper respond to the second question associated with 
A-acceptability, and as a consequence our comments will be directed 
towards the two comparative relations CF (h, sho) and CP(h,,h9). How- 
ever, all of what is to follow can be applied to the responses given 
by the two approaches to the first question associated with A-accept- 
ability with only slight modifications necessary in the arguments 
given. We will begin by considering the adequacy of the Confirmatory 
Framework's definition of A-acceptable hypotheses and the selection 
criterion given by CF (h, ,h5). 

Our first consideration will be that of the assumption of zero 
background knowledge. Alexander and Mackie have both defended Hempel 
against the claim that the Paradox of the Ravens is harmful to Hempel's 
conception of confirmation by pointing out that Hempel forbids the 
introduction of additional, or background, information. In construct- 
ing the Confirmatory Framework's explicatum of comparative confirm- 
ability we have purposely followed, Hempel in this respect. We must 
now consider how the exclusion of background information affects the 
adequacy of CF (hy ,hy) as a selection criterion. 

Since selection criteria are to help the scientist decide be- 
tween rival hypotheses it is clear that the assumption of zero back- 


ground knowledge is untenable. The context of the problem of A- 
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acceptability is senseless if we suppose that no auxiliary information 
is available to the scientist. The scientist approaches the problem of 
choosing between rival hypotheses not only with experimental results on 
hand but also with various beliefs concerning the field of application 
of the two hypotheses. These beliefs may involve a whole tradition 
built upon one or more entrenched hypotheses, or these beliefs may in- 
volve hypotheses in other areas which are put into a different light by 
one or other of the two hypotheses. Hempel's efforts at providing a 
neutral and wide notion of evidence fail to account for the fact that 
"observation reports" may at times be informative and valuable to the 
scientist only by virtue of background information. Hempel's notion 
of evidence supposes that confirming or disconfirming evidence is al- 
ways a literal description of the world (namely, a conjunction of 
"observational predicates"); yet it seems indisputable that such a 
description could not constitute evidence for or against a hypothesis 
unless it is seen in terms of the scientist's stock of background 
knowledge. 

For example, if we are concerned with hypotheses dealing with 
the mechanics of gases, it is likely that our "observation reports" 
will be reports of the readings of certain instruments taken at cer- 
tain times and under certain conditions. To make sense of these read- 
ings we need, at least, auxiliary hypotheses which serve to correlate, 
say, the position of a pointer on a gauge with a measure of some 
specific property of a gas. But we need as well the kinetic theory 
of gases, namely the assumption that the atoms making up the gases 
are more or less spherical and collide randomly with each other with- 
out affecting their internal structures. Whatever evidence we have 
concerning hypotheses about aspects of the mechanics of gases is thus 
in a sense interpreted by this previously established hypothesis, and 
without this and other hypotheses--with zero background knowledge--no 
correlation between the hypotheses and the "observations" can be made, 

This would lead us to suspect that the selection criterion 
CF (hy ,h,) may favor hypotheses which, given the background informa- 


tion, would not be preferred. Suppose we have two hypotheses to 
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choose between. The first, hy; asserts that there is some mathematical 
relationship between two properties of gases. If we suppose that these 
properties are not directly observable but can only be measured by cer- 
tain instruments, then we may think of another hypothesis, hy, which 
asserts that there is a mathematical relationship between the readings 
of these instruments. The class of satisfiers, S,, relevant here will 
consist of reports of the readings of instruments given different test 
conditions. Since the observation reports in S, do not mention the 
properties referred to by h,, but do mention the observable events re- 
ferred to by hy» it follows that Bs is the set of satisfiers of hy 
alone; indeed, the set of satisfiers of hy will be empty since no 
observation report could entail hy (for the appropriate development). 
So, with the correlation of the readings with the properties of gases, 
it will of course be the case that CF (h,,h,), although with the cor- 
relation provided by the background information which is relevant 
here both hypotheses are equally well confirmed. We would naturally 
have other grounds for preferring hy to hy; but the point to be made 
here is that on the assumption of zero background knowledge hypotheses 
which assert a relationship between unobservable properties will be 
less preferable to hypotheses which assert a relationship between the 
observable readings of the instruments used to measure these properties. 

It would seem on first glance that Hempel's distinction between 
direct confirmation and confirmation would come to the aid of CF(hj,h9) 
in cases like these. In other words, it would seem that the observa- 
tion reports included in Sw? although they are clearly not direct 
satisfiers of hy; may simply be satisfiers of hy. To make this case 
it would be required to show that the set of statements K which entail 
hy (and each element of which is directly confirmed by S.) is just the 
set of auxiliary hypotheses which allow us to correlate readings of 
instruments with properties of gases. The difficulty with this sug- 
gestion is that none of the statements of K could correlate readings 
with properties: We normally think of the function of auxiliary hypo- 
theses as that of, in effect, translating statements about observable 


events into statements about less directly observable, or entirely un- 
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observable, properties, e.g. ''The greater the number pointed to by the 
needle on gauge X the greater the pressure of gas Y.'"' But then the ob- 
servation reports of Sw? which contain only observational predicates, 
can not directly confirm such an assertion. Likewise, these auxiliary 


hypotheses could not entail a hypothesis like h, since they serve to 


iS 
correlate observable events with unobservable properties. It is pos- 
sible for a hypothesis to be entailed by the background information, 
but when the hypothesis employs predicates which are not observational, 
Hempel's confirmation relation excludes the possibility that observa- 
tion reports will confirm it. As a consequence, the selection 
criterion CF (h, ,ho) will never prefer a hypothesis which employs pre- 
dicates which are not observational since the set of satisfiers for 
that hypothesis will be empty. 

In brief, the assumption of zero background knowledge does not 
accord with scientific practice, nor is it conceivable that a choice 
between hypotheses which contain predicates referring to unobserv- 
able properties could be attempted on the basis of this assumption. 
Moreover, it is not at all clear that we could legitimately restrict 
the set of confirming evidence by claiming that confirming evidence 
must involve the direct observation of objects, events or properties 
of objects and events. Rather, it could be argued that without a 7 
theoretical framework provided by the background information many 
observations would be without importance: One does not observe the 
production and absorption of a mason in the photographic emulsion or 
the cloud chamber; one observes lines moving in many directions. So 
rather than proceeding on the assumption of zero background knowledge-- 
in the hope of simplifying the syntactical form of a confirmation 
relation--we should base any notion of confirmation on the fact that 
evidence seems to be dependent on the background information. 

It would appear that Hempel is faced with two options with 
regard to background knowledge and its role in the confirmation or 
disconfirmation of hypotheses. Either Hempel is committed to the view 
that his conception of confirmation is applicable to scientific prob- 


lems when and only when we have no additional background information 
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on hand, or to the view that background information can be added to the 
confirmation relation. The first option is, as we have tried to show, 
unacceptable. The second option would be acceptable if Hempel's con- 
firmation relation were such that background knowledge could be added. 
However, in the relation C(h,e) there are only two places where this 
additional information could be fit in, either conjoined to the hypo- 
thesis h, or to the observation report e. 

Let us suppose that C(h,e) holds and that we wish to fit in 
some set of relevant background statements, b, into the first place of 
the relation. Now it is clear that if C(h,e) holds then the augmented 
relation C(h & b,e) would generally not hold for the reason that the 
statements in b would contain predicates not occurring in e. On the 
other hand, let us suppose that C(h,e) holds and that the set b and 
the observation report e are consistent and that we wish to add the 
background knowledge to the second place in the relation, obtaining 
C(h, e & b). We first note that if our background knowledge is to 
successfully fit into the second place of the confirmation relation 
it can not contain quantified expressions, i.e., b must be seen to be 
some finite conjunction of observation reports. But, as we have seen, 
it would be inappropriate to characterize the background knowledge 
which a scientist brings to a consideration of the relation between 
evidence and a hypothesis as solely a set of particular statements 
about past observations. But we also notice that the statement C(h, e & b) 
would not hold if b happened to contain partial observation reports; e.g. 
if h is (x) (Rx >Bx) and the background knowledge contained the statement 
~Bb but not the statement ~Rb, then C(h,e & b) would not hold even if 
C(h,e) did. But it is reasonable to suppose that background informa- 
tion would contain partial reports, that it would contain, for example, 
the statement that some object was observed not to be black but whether 
or not it was a raven could not be determined. In short, this second 
option does not seem to be available to Hempel simply because his con- 
firmation relation cannot accommodate the addition of background know- 


ledge, 


We can now turn to the "weaker preferring" characteristic of 
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CF (h, ,ho) which was established by Theorem 2-5. (What we will show below 
can be applied to any explicata of comparative confirmation for which 
Theorem 2-5 holds.) We first introduce by examples the notion of a 
"safe" hypothesis. A "safe" hypothesis will be one which results from 
the pseudo-scientific activity of saving a genuine hypothesis -from pos- 
sible falsification--hence a "safe" hypothesis will be objectionable 
for the same reasons that an ad hoc hypothesis is. (Our examples will 
be drawn from research centering around the chemical serotonin which is 
found in the human brain and its role in the coordination and integra- 
tion of smooth muscle movements.) 
We may suppose that research in the area of brain chemistry has 
given prima facie credibility to the hypothesis 
h, "Whenever the level of serotonin is lowered in a test 
subject (as the result of the injection of serotonin- 
inhibiting chemicals) aberrant behavior is observed." 
The hypothesis h, may be expressed in the language of CF (hy ,h5) by the 
expression '(x) (Sx >Ax)" (this is of course a simplified translation, 
but it is not simplified to the extent that the general form of h, is 
obscured). The set of satisfiers of ho will consist of observation 
reports of, say, the injection of certain chemicals into a test subject 
and of observed behavior. (The problems we have noted with regard to 
the correlation of observations and properties which are not directly 
observable applies here as elsewhere; but we may agree to set them 
aside for the purposes of the example.) 
With he on hand, the following assertions will constitute some 
of the "safe'' versions of h,: 
net "Whenever the level of serotonin is lowered ina 
test subject, either aberrant behavior is observed 
or the test subject covers up his lack of co- 
ordination of movement," 
hin? "Whenever the level of serotonin is lowered in a 
test subject, either aberrant behavior is observed 
or the level of serotonin was not significantly 


lowered," 
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hi "Whenever the level of serotonin is lowered in a 

test subject, either aberrant behavior is observed 

or ¢iteisznot ,!! 
In each case the "'safe'' hypothesis saves h, from a falsifying test 
result, namely the test in which the subject did not exhibit behavior 
after the injection of serotonin-inhibiting chemicals, It should be 
clear both that there are an unlimited number of alternative "safe" 
versions of he and that hi3: being a tautology, is the "safest" of them 
all, indeed it is entailed by any hypothesis. Translating the two 
"safe" hypotheses h_, and hj» by the expressions '"(x) (Sx > (Ax v Cx))" 
and ''(x) (Sx > (Ax v~S ' x))'" we see that since ''(x) (Sx >Ax)" entails 
both of these expressions it follows by Theorem 2-5 that it is never 
the case that either CF (h, ,h,1) or CF (h,,ho9)- More generally, since 
we can, for any genuine hypothesis, construct "safe" versions of it, 
any "safe" hypothesis is at least as preferable as the hypothesis 
which has been thus saved. So, from the fact that CF(h,,hj) is '"weak- 
er-preferring'" those assertions which result from genuine hypotheses 
by the sort of trivial procedure exemplified by Ral and h,» are always 
at least as preferable as those hypotheses themselves. We will mention 
another unfortunate result of Theorem 2-5 before going on. 

In many cases, the fact that evidence confirms a relatively 
strong hypothesis is more significant to the scientist than the fact 
that the same evidence confirms a weaker version of the hypothesis. 
For example, if research has indicated that there is a disease d which 
is found mostly in slums of large cities then one hypothesis which a 
scientist might want to consider is that some specific feature of 
slum-living contributes to the slum dweller's chances of having d once 
in his life. We may suppose that certain evidence supports this hypo- 
thesis. Yet, this same evidence will support the weaker version of 
this hypothesis, namely the hypothesis that there is some, unspecified 
feature of slum-living which contributes to the slum dweller's chances 
of having d once in his life. Now by Theorem 2-5 the weaker hypo- 
thesis would be at least as preferable as the stronger one. But sure- 


ly the hypothesis which asserts a correlation between a specific feature 
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of slum-living and the chances of having the disease is much more valu- 
able to the scientist than the weaker hypothesis. Because the feature 
of slum-living is specified in the strong hypothesis, the scientist can 
better direct his experiments, focusing his attention on one, rather 
than a myriad of features which might cause the disease. In short, the 
selection criterion provided by CF (h, ,h,) does not account for the fact 
that the value of confirming evidence may differ for different hypo- 
theses, and the formal quality of "satisfaction" can not accommodate 
this subtlety. 

Our last consideration concerns the "language" in which the 
selection criterion CF (hy ,h.) is constructed, namely predicate calculus 
without identity. The Paradox of the Ravens, if we trust our intuitions, 
is a difficulty which may be traced to the syntactic features of the im- 
plication and equivalence relations. The classificatory concepts, and 
CF (hy ,h,) as well, are modelled after the entailment relation which 
functions within the scope of the axioms and rules of a logical calcu- 
lus. Within predicate calculus we have clear rules for determining 
when expressions are well-formed, when one follows from another, when 
one is logically equivalent to another, and so on, The difficulty with 
the project of constructing a "purely syntactical" confirmation relation 
(be it classificatory, comparative or quantitative) which is at the same 
time "materially adequate" is a function of the link between symbolic 
expressions and evidence statements and hypotheses. 

From what we have already said about the inadequacy of the 
"observational predicates" capturing even the simplest instances of 
scientifically acceptable evidence, it would follow that the language 
of CF (h, ,ho) is inadequate for the purposes of symbolizing evidence and 
hypotheses which employ non-observational or theoretical terms. More- 
over, inasmuch as the language in terms of which Hempel's Satisfaction 
Criterion is formulated is first-order predicate calculus without 
identity, a large class of hypotheses--those which assert a quantita- 
tive relationship between objects or properties of objects--will not be 
translatable. Hempel was quite sensitive to the paucity of the lan- 


guage he chose, and he has suggested that his definition of confirma- 
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tion should be expanded to become applicable to more complex languages. 
Since no such expansion of Hempel's definition of confirmation has been 
undertaken it is impossible for us to consider the adequacy of the sym- 
bolism involved. We can suggest, however, that as it stands the lan- 
guage of CF (hy ,h5) is not rich enough to handle all the evidence state- 
ments and hypotheses which scientists consider. 

Our examination of the selection criterion CF (h, »ho) dealt with 
three considerations: (i) The assumption of zero background knowledge, 
(ii) the "weaker-preferring" characteristic of CF (hy, ,h,), and (iii) the 
language of CF (h, ,h,). Our concerns with regard to CP(h ,h,) as an 
adequate explicatum of a selection criterion parallel these three con- 
siderations. We will first consider the role played by background know- 
ledge in CP(h, ,h,). Secondly, we will analyze the consequences of the 
"stronger-preferring" characteristic of CP(h, ,h,); and lastly, we will 
consider the language of cP(h, ,h5) with its inclusion of probability 
statements, 

While characterizing background knowledge Popper presents a 
picture of an ever-increasing, tentatively accepted, body of beliefs 
and information (old theories and old test results) for which new hypo- 
thesesmust be accountable.” Popper's characterization of background 
knowledge is such, in fact, that it is difficult to pinpoint what is 
not included in this set of statements (e.g. refuted hypotheses form 
part of our "traditional knowledge" which is also part of our back- 
ground knowledge). Still, this picture of background knowledge is 
essential to Popper's version of scientific methodology since it allows 
for the possibility of new hypotheses being devised: One can never 
devise a hypothesis solely on the basis of observations, on Popper's 
account, so either one conjures up new hypotheses ina flash of in- 
sight or, more commonly, one constructs new hypotheses by noting the 
errors involved in refuted hypotheses and trying to avoid these errors 
while maintaining the explanatory power of the refuted hypotheses. 

This view is perhaps best exemplified by the following passage: 


All this means that a young scientist who hopes to make 
discoveries is badly advised if his teacher tells him, 'Go 
round and observe,’ and that he is well advised if his teacher 
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tells him: 'Try to learn what people are discussing now- 
adays in science. Find out where difficulties arise, and 
take an interest in disagreements. These are the questions 
which you should take up.’ In other words, you should study 
the problem situation of the day. This means that you pick 
up, and try to continue, a line of inquiry which has the 
whole background of the earlier development of science be- 
hind it; you fall.in with the tradition of science, 


This view is, of course, an expression of Popper's rejection of in- 
duction as a method of acquiring knowledge: One can not begin with 
observations and proceed to general assertions, for "observations 

are interpretations in the light of theories," The correct picture, 
Popper tells us, is that we are always building upon our stock of 
background knowledge, new hypotheses must always grow out of the fail- 
ure of other hypotheses. One may feel uncomfortable with this position 
since it seems at first glance that the set of background beliefs will 
be an inconsistent set. We find a Popperian like I. Lakatos writing 
that Popper's methodology "allows the 'body of science' to be incon- 
sistent, since some theories may be 'accepted}, together with their 
falsifying I (Lakatos, by the way, finds this feature 

of Popper's philosophy of science to be quite felicitous since it sup- 
plies an argument for the Popperian thesis that the body of science can 
not be an object of rational belief.) The seeming inconsistency of the 
set of background statements is, as Lakatos notes, a trivial result of 
the fact that Popper wishes to include in this set not only refuted 
hypotheses but also the test results which refuted these hypotheses; 
both are elements of the traditional knowledge which scientists employ 
in their quest for new hypotheses. 

However, it is easy to see that if the set of background be- 
liefs is inconsistent then the selection criterion CP(h, ,h5) fails to 
prefer any hypothesis since, if b is inconsistent, it will always be 
the case for any two hypotheses h, and hy that 1-p(h, ,b)=1-p(h2,b)=0. 
Here the introduction of the "fine structure'' values for the prob- 
ability expressions will not help at all. The rule for applying fine 
structure values states that if two probability values differ in the 
short run then we assume they differ in the long run. But here, the 


value of p(x,b), for any x whatsoever, is always one. 
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Popper could remedy this difficulty by abandoning any reference to 
background knowledge and dealing exclusively with the initial content of 
hypotheses. Indeed, since the value of empirical content functor "C(h,)" 
can be calculated in non-probabilistic terms--by means of the dimension 
of hj, or the set of potential falsifiers--all talk of probabilities 
could be eliminated. The selection criterion cP (h, ,ho) would then de- 
pend on a comparison of dimensions of hypotheses or of sets of potential 
falsifiers. This option seems, as we have already suggested in Chapter 
III, to be in conflict with the spirit of. the Improbability Argument. 
And we find a confirmed Popperian like Watkins arguing vigorously that 
background knowledge is essential if the concept of corroboration is 
to be maanineeul.. But more importantly, if this option is carried 
out, and if background knowledge is excluded from consideration, the 
same sorts of objections which were made concerning Hempel's assump- 
tion of zero background knowledge could be repeated against Popper's 
corroborability relation. 

The background beliefs and information which are presupposed 
by a scientist when he confronts rival hypotheses surely must have an 
effect on his employment of a selection criterion based on confirma- 
tion. Popper's exlicatum of comparative corroborability in a limited 
sense captures that influence. As our examples in the first part of 
this chapter were constructed to show, the effect which background 
knowledge--theoretical frameworks, auxiliary hypotheses and so forth-- 
has upon hypotheses and evidence is complex and various. It is pos- 
sible, given a much more detailed account of the relationship between 
background knowledge and hypotheses and evidence, that this effect 
could be captured by means of probability statements. A detailed dis- 
cussion of this possibility is beyond the scope of this thesis. But 
as Popper's account stands, the most that probability expressions 
capture of this relationship is the "degree of entailment" between 
background knowledge and hypotheses and evidence. Moreover, if Popper 
wishes to include refuted hypotheses as well as refuting evidence in 
the background knowledge then he must at least indicate how the hypo- 


theses can be modified so that the resulting set of background state- 
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ments would not be inconsistent. 

We will return to the question of the role of probability ex- 
pressions in the language of CP (h, , hg) after we consider the "stronger- 
preferring" characteristic of CP(h,,h,). 

The outcome of our discussion of the "weaker-preferring" char- 
acteristic of CF (h, ,hg) might be such as to lead us to suspect that, 
in some circumstances, Popper's claim that stronger hypotheses are at 
least as A-acceptable as weaker ones seems justified. However, the 
more general claim can be easily shown tote false: What Popper likes 
to call the "boldness" of strong hypotheses is not always a sufficient 
nor a necessary reason for A-acceptance. 

It is easy to see that for any genuine hypothesis "bolder" 
versions of it can be devised. Consider the hypothesis: 

1c Whenever a nerve cell is in a steady (nonconducting) 

state the cell is slowly diffusing ions through 
its membrane. 


We may immediately construct "bolder" versions of this hypothesis, 


viz: 
hoi Whenever a nerve cell is in a steady state, or it 
is flooded with sodium ions, the cell is slowly 
diffusing ions through its membrane, 
hy2 Whenever a nerve cell is in a steady state, or nearby 


cells are dividing, the cell is slowly diffusing ions 
through its membrane. 
hy3 Whenever a nerve cell is in a steady state, the cell 

is slowly diffusing ions through its membrane and 

all ravens are black. 
According to the criterion provided by CP(h, sho) all three bold hypo- 
theses Pate Page hs are automatically more, or at least as corroborable 
and therefore at least as A-acceptable as hypothesis hoe In the case 
of bot there may be some evidence which indicates that the presence of 
sodium ions in abundance in nerve cells in fact leads to the slow dif- 
fusion of ions across the cell membrane; and in this case it may be 


reasonable to suggest that this hypothesis is at least as A-acceptable 
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as ho: But as for the other two hypotheses, especially ho3? we would 
not likely agree with the judgment of the corroborability criterion 
that they are at least as A-acceptable as hoe It is surely not the case 
that "bolder" hypotheses are never more A-acceptable than weaker hypo- 
theses; but when these stronger hypotheses are more A-acceptable we will 
doubtless have other reasons for making that judgment, 

As with CF (h, ,h,) we become suspicious when rival hypotheses can 
be devised at will from any hypothesis; and our suspicion becomes more 
acute when it is shown that these "cheap" hypotheses are always at least 
as preferable, or in Popper's case, as A-acceptable as the original 
hypothesis. Since both explicata point to purely formal aspects of 
scientific hypotheses--as statements expressible in formal languages-- 
it should not be surprising that this is so: It is quite a simple 
procedure to manipulate expressions in symbolic languages without ever 
engaging in scientific pursuits. Popper is at once more cautious than 
Hempel about the activity of working with formal properties of state- 
ments to devise more A-acceptable hypotheses, and more careless. [In 
the first place he is concerned in his theory of corroboration to 
place restrictions on the forms of hypotheses and evidence statements-- 
restrictions which grow out of unformalizable requirements such as the 
involvement of "severe testing procedures", But at the same time he is 
careless enough to suggest that a single formal property of hypotheses, 
namely their "boldness", is both a necessary and a sufficient reason 
for their A-acceptance. 

We can now turn our attention to the language of CP(h,,h,). 
Since Popper does not present his theory of corroboration in the pure- 
ly syntactical manner that Hempel did, it is not clear whether the 
problems which result concerning translating scientific hypotheses and 
evidence into the symbolism of predicate calculus can be pinned on 
Popper's explicatum as well. But given that CP(h, ,h,) is defined in 
terms of probability expressions we may consider the question of the 
applicability of these expressions in the solution to the problem of 
A-acceptance. 


As the relation CP (h, ,h,) has been devised, we surely are left 
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with the question of how the values for the relative probability 
p (h, 5b) (or the values for the initial probability p (hy, )) can be calcu- 
lated. Enough has been said in Chapters III and IV to indicate that 
Popper has no generally applicable formula for computing these values. 
Whenever Popper deals with concrete examples of hypotheses and back- 
ground knowledge the question of how the probability expression 
p (hy ,b) is to be calculated is put aside in favor of certain informal 
arguments. These arguments attempt to show that, when the question of 
choosing between hypotheses is at issue, the hypothesis which is a 
direct consequence of the background knowledge is always less A- 
acceptable than the hypothesis which is "bolder'', more innovative, and 
generally less in accord with previously established hypotheses and 
previously gathered evidence. But the informal arguments translate 
poorly into the workings of his corroboration functor since these 
formulas do not seem to be applicable without definite values being 
assigned to specific expressions. In the case of the comparative 
corroborability relation we have, first, informal arguments to the 
effect that hypotheses with low probabilities relative to background 
knowledge are always more A-acceptable; and second, little in the way 
of a plan for the calculation of these probability values. 

When Popper deals with specific cases--when for example he 
explains how his corroboration captures his informal requirements--he 
consistently employs the logical interpretation of the probability 
calculus, such that the degree to which one statement is a logical 
consequence of another is reflected in the value of the relative prob- 
ability expression, But, other than noting the limiting cases, where 
hy follows directly from b, or where ~h, follows directly from b, 
nothing else is said. We are left, in the case of CP(h),h2) with a 
formula which can not be evaluated in actual cases, 

It might be supposed that in fact Popper does not need actual 
values for his probability expressions in order to determine if one 
hypothesis is more corroborable than another. That is, it seems 
plausible to argue that if Popper can induce an ordering on the hypo- 


theses to be compared then a choice between them could be made just in 
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terms of this ordering alone. To consider this claim we may look at the 
two expressions C(h, e,b) and C(h, ,e€,b) (where the evidence e is the same 
in both expressions), as well as Popper's definition of the corrobor- 
ability functor: 

C(h,e,b)= p(e,hb) - p(e,b) 
p(e,hb)-p(eh,b)+p(e,b) 
By means of simple transformations we may give the definitions of the 


expressions C(h, ,e,b) and C(h,,e,b) as follows: 


I. C(hy,e,b)= e,hjb) - p(e,b) 
p(e,hy,b)-((p(e,hy,b) (p (hy ,b))+p(e,b) 
II.C(hy,e,b)= e,hob) - p(e,b 


p(e,hob)- ((p(e,h,b) (p (hy, b) ) +p (e,b) 


Now if we let A=p(e,h,b), A'=p(e,hob), B=p(h,b), B'=p(h,,b), and 
C=p(e,b), we may note that the expressions A, B, and C and A', B', and C 
are independent of each other except for certain limiting cases, e.g. if 
p(e,b)=O then it must also be the case that p(e,h,b)=p(e,hob)=0. More- 
over, it can be shown that if A=A' then either C(h,,e,b)4 C(hy,e,b) or 
C(h,,e,b) C(hy,e,b) or C (hy ,e,b)=C(h,,e,b) as BZB Or BB or B=B'; 
and similarly if B=B'. However, it is not always the case that if A, 
A', B, B', and C are all ordered with respect to each other that we 
may be able to determine how C(h,,e,b) and C(hy,e,b) are related to 
each other without access to the precise numerical values of the differ- 
ent probability expressions. Consider the case where the ordering on 
the expressions is as follows: A<¢A'< B'=C. Now consider the follow- 


ing assignment of numerical values to these expressions: 


LS pel BBS C c(h, ,e,b) C (hy ,e,b) 
5 VA E25 Beko 3 285 293 
9 4 Je cn0 53 588 293 


We notice that the first set of values gives us that C(h,,e,b) £C(hg,e,b), 
and hence that ho is more corroborable than hy; and the second set of 
values gives us the opposite result, C(hy,e,b) {C(h),e,b), that hy is 
more corroborable than hy. Both sets of values are ordered in the same 


way, namely A¢A'< B'< B=C, but from this ordering alone we can not say 
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what the ordering on the corroboration functors will be, and hence we can- 
not determine which hypothesis is more corroborable. Hence, the claim 
that Popper does not need actual value's for his corroboration functor in 
order to determine, in general, if one hypothesis is more corroborable 
than another is false. However, our counter-example involves the cor- 
roboration functors operating in terms of the same evidence. With dif- 
ferent evidence for hy and hy the chances that one could induce an 
ordering on the corroboration functors knowing the ordering of the ex- 
pression involved would be considerably reduced. In general then, it 
is not possible to determine if one hypothesis is more corroborable 
than another unless one has the absolute magnitudes of the probability 
expressions involved. But, once again, Popper does not provide a 
technique for getting these values. Consequently, it would appear that 
CP (h, ,h,) is wholly inapplicable and thus useless as far as the scient- 
ist's requirement for an adequate selection criterion is concerned, 

So, whereas the Confirmatory Framework's explicatum seems to 
rest upon a formal surrogate of confirmation, one which is removed 
from the complexities of actual cases, Popper's explicatum is in- 
applicable as a selection criterion. Furthermore, Popper's expli- 
catum of A-acceptability rests upon a view of scientific methodology 
which recognizes only one goal for scientists to seek, the goal of 
devising hypotheses which are increasingly "bolder", This restrictive 
view of what science aims at can be traced to the Improbability Argu- 
ment which we may now criticize in some detail. 

We first recapitulate the argument setting out its various 
parts in more detail: 

(1) The aim of science, and the goal of scientists, is to 

"Describe ‘our particular world'"® as precisely as possible, 

or equivalently, to provide the most satisfactory explan- 
ation. ? 
(2) Describing (or explaining) "our particular world" in- 
volves hypotheses which single out the world of our exper- 
ience from the class of logically possible worlds, 1° 


(3) Each such hypothesis "permits" only what is the case and 


"forbids' the rest. 
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Hence: (4) Eliminating logically possible, but false, descriptions 
of the world by refuting hypotheses is a necessary condi- 
tion for arriving at hypotheses which are better and better 
descriptions of the world. 

Hence: (5) The critical approach, i.e., always trying to falsify 
hypotheses on hand, is the proper methodological tactic 
for science. 

(6) The higher the relative probability of a hypothesis with 

respect to background knowledge the less is forbidden and the 

more permitted and the less said; and 

(7) The lower the relative probability of a hypothesis with 

respect to background knowledge the more is forbidden, the 

less permitted and the more saidhes 
Hence: (8) ''The scientist is most interested in theories with a 

high Be feueee That is, the scientist is most interested 

in hypotheses with low relative probability with respect 

to background knowledge. 

Consequently: The critical scientist always A-accepts that hypothesis 
which is lowest in relative probability and hence highest in 
empirical content. 

That this argument is central to Popper's thinking. can be seen 
by noting that testability/falsifiability and corroborability are all 
functions of empirical content. Popper's quantitative notion of cor- 
roboration goes beyond the perspective given by this argument in one 
respect only: The degree of corroboration of a hypothesis is a function 
not only of the hypothesis' relative content but also of its successes 
with respect to "'severe'’ tests. But, as far as Popper's conception of 
the second question of A-acceptability is concerned, all that is required 
of a hypothesis for it to be A-acceptable is that it have a high relative 
content (and not be already refuted). 

The first part of the Improbability Argument, steps (1) to (5), 
rests on premise (1) which asserts that science is just description, 
or explanation. From there the claim is made that hypotheses des- 
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of all, puzzling that Popper should take describing to be explaining. 
Unless Popper is using "description" in some technical sense, which is 
nowhere specified, it is merely a confusion to assert that all des- 
criptions are explanations. In the case of causal explanation Popper 
writes: 


To give a causal explanation of an event means to deduce 
a statement which describes it, using as premises of the 
deduction one or more universal laws, together with certain 
singular statements, the initial conditions. 


But then one may describe something without at the same time explain- 
ing it, i.e., one may describe something without carrying on a de- 
duction from universal laws and initial conditions: Not every des- 
cription is an explanandum (although every explanadum is a description) 
and surely not every description is an explanans. But even if we sup- 
pose that Popper just means "explanation" when he says "description" 
we are left with the claim that the only function of scientific hypo- 
theses is that of explanation. And it is this claim which may be 
challenged. 

We have already noted in Chapter II that the move from hypo- 
theses to predictions is not wholly deductive since in most cases 
certain non-demonstrative steps are required. (See p.14 above.) 

But the role played by hypotheses in providing what I. Scheffler has 


"14 +5 a central one in the methodology of 


called the "predictive base 
science. But, since Popper does not acknowledge the validity of non- 
demonstrative inference, he can not account for the role of hypotheses 
in providing predictive bases. That Popper's conception of the function 
of scientific hypotheses can not fully accommodate the notion of pre- 
diction (without giving up his all-important rejection of non-demonstra- 
tive inferences) may be sufficient to show that the Improbability 
Argument as a whole is unsound. However, we may find it more in 
keeping with our interests in A-acceptability to approach the argument 
from a slightly different perspective. 

According to Popper the "boldness" of a hypothesis is just the 
likelihood of the hypothesis being refuted. In line with this Popper 


occasionally speaks of hypotheses as "conjectures" which, because of 
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84 
their innovativeness, make the growth of scientific knowledge possible. 
By putting all of the emphasis on the function of hypotheses to explain 
phenomena, and by requiring that scientists always seek out and A-accept 
those hypotheses which have a greater relative content (see steps (8) 
and (9)), Popper seems to be suggesting that the only concern-of science 
is the continuing growth of knowledge. We read, for example: 


I assert that continued growth is essential to the 
rational and empirical character of scientific knowledge; 
that if science ceases to grow it must lose that 
character. It is the way of its growth which makes 
science rational and empirical.... 


Because of this preoccupation with the growth of scientific knowledge, 
Popper insists that scientists must always be concerned with hypotheses 
which ''say'"' more, those which extend our knowledge of the world and 
which are always open to refutation. This emphasis on the continuing 
growth of science, on the headlong pursuit after more innovative hypo- 
theses, is understandable given the epistemological background of 
Popper's view of scientific, or more generally, rational investigation, 
It is in fact essential for Popper that the methodology of science be a 
continual search for new hypotheses, for coupled with a rejection of 
induction is a refusal to believe that any hypothesis is reliable, "at 
least in the sense that we shall always do well, even in practical 
action, to foresee the possibility that something may go wrong with our 
axfestacrenere te Knowledge is always conjectural for Popper, and in 
his view it is the result of a psychological need for a belief in the 
regularity of nature that we mistakenly hold that we have good reasons 
Hr relying on the truth of certain scientific statements. Moreover, 
Popper holds that we can never be content with our present knowledge 
if we are content because we believe that what regularities are noted 
today will be regularities tomorrow. That regularities seem to be 
discovered in nature fools us into believing that some regularities 
are a priori: 
There are many worlds, possible and actual worlds, in 
which a search for knowledge and regularities would fail. 


And even in the world as we actually know it from the. 
sciences, the occurrance of conditions under which life, 
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and a search for knowledge, could arise--and succeed--seems 
to be almost infinitely improbable. Moreover, it seems 

that if ever such conditions should appear, they would be 
bound to disappear again, after a time which, cosmologically 
speaking, is very nee! 


On the basis of this view of knowledge--and Popper's philosophy of 
science is rightly seen against the backdrop of this view--the only 
hope we have of acquiring knowledge about our world is a function of 
the continual growth of knowledge. But here "growth" can not be 
assumed to be an acquiring and retaining of more or less reliable in- 
formation; rather the growth of knowledge of which Popper speaks is a 
process of constantly trying out new views and explanations of the 
world and attempting to refute them. Given this framework, there is 
reason to suppose that our best chance for acquiring knowledge in- 
volves the presentation of more and more innovative and bold hypotheses-- 
to make the inevitable task of refuting them easier. 

Without the Popperian view that we can never have reliable know- 
ledge at least one other goal of science is evident, one which Popper 
holds to be chimerical. This other goal is that of the prudent con- 
cern for noting regularities, i.e., our concern for reliability. 
Scientists are concerned with the maintenance and managing of the in- 
Hrmation on hand by making more precise claims about what regularities 
are noted. And, as far as the growth of science is concerned, 
scientists are also concerned to devise more innovative and perhaps 
initially more probable conjectures which, if true, would enable them 
to extend their knowledge about specific problems to wider areas and 
more general problems. Both of these goals figure into the problem 
of A-accepting hypotheses; but Popper's error (which is, once again, 
only an error outside of the context of the epistemology he is offer- 
ing) lies in supposing that the scientist is only concerned with the 
project of pushing out beyond the boundaries of his present knowledge 
by testing new, innovative and revolutionary hypotheses when he wishes 
to A-accept one or another rival hypothesis. 

We would like, then, to make a distinction between the "growth" 


and the "extension" of scientific knowledge in the following way. It 
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is Popper's conception of the progress of science that it is built on 
the premise that scientific knowledge must be continually brought into 
question by means of stronger, or "bolder" hypotheses put forward for 
the purpose of challenging the hypotheses in terms of which this know- 
ledge was accumulated and organized. The Popperian scientist -thus 
"aims high"'--if he is interested in the growth of science he must 
challenge hypotheses regardless of how successful they seem to have been 
in the past. On the other hand, we are arguing that although this pro- 
cess clearly fits into any conception of scientific activity, it is by 
no means all that progress in science amounts to. In conjunction with 
the goal of pushing the frontiers of science outward is the activity of 
extending the information on hand that is based on those hypotheses 
which scientists have reason to suspect are reliable. Hence, another 
goal of the scientist is to, in one sense, "aim low" by filling in 
whatever gaps there may be in established theories, the accumulation 
and organization of reliable information, 

What we have said above sheds light on the nature of the 
decision situation associated with A-acceptability. The scientist who 
is faced with the problem of choosing between rival hypotheses is not 
always in the position of the seventeenth-century scientist faced with 
a choice between Harvey's hypothesis and Galen's classical view. Nor 
is every decision situation notable for the presence of a Lavoisier, 
Darwin or an Einstein. When the problem of A-acceptability does in- 
volve the revolutionary crisis imposed on a science by hypotheses like 
those of the aforementioned scientists, the decision situation is a 
dramatic one, but it is not a common one. Not every decision situation 
follows the pattern of a new and revolutionary hypothesis facing head- 
on an entrenched or classical view, nor could every decision situation 
follow this pattern. Commonly, hypotheses present slight and subtle 
modifications of existing views about very specific areas in science, 
And it is not always the task of the scientist to devise great and in- 
novative schemes for explaining the available data which are not in the 
tradition of existing hypotheses. Yet Popper seems to be insisting 


that that is what theoretical scientists should do. Were this the 
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87 
case science would never be in the possession of organized and accumu- 
lated information, but would rather leap from hypothesis to hypothesis in 
an endless search for the single true description of the world. 

If hypotheses reflect the task of accumulating and organizing 
available data then the problem of A-acceptability involves such hypo- 
theses as well as those which attempt to put whole areas of science in 
a new light. Yet, since it is one aim of science to break the bonds of 
old traditional views and to seek the more exciting hypotheses, this aim 
must have its influence on the scientist's concerns about deciding be- 
tween hypotheses. The selection criterion which Popper has offered 
does not fit the purposes of A-acceptability for the reason that it 
presupposes a very limited notion of science's aims. But Popper's 
criterion of improbability may succeed with regard to the problem of 
B-acceptability: The problem of devising formal means for recognizing 
those hypotheses which are worthy of further consideration. 

In the context of B-acceptability it is reasonable to suppose 
that a scientist may be concerned to consider as a viable alternative 
to existing hypotheses one which, although improbable given the present 
available information, would be a giant step forward in the state of 
the science. This is to say that scientists may have a general concern 
for "bolder" hypotheses. Since the purpose of B-acceptability is that 
of determining which hypothesis is worthy of further consideration, 
the object of future testing, it is quite plausible that Popper's 
criterion is a sufficient condition for B-acceptance. A scientist 
would never be led astray by B-accepting a "bold" hypothesis since his 
acceptance of it is only partial and is contingent upon the support or 
lack of support which available, or future, evidence gives to the hypo- 
thesis. It does seem true, as Popper frequently states, that "bolder" 
hypotheses tend to expand the range of experimentation, since tests of 
the "bold" hypothesis may call attention to connections between appar- 
ently unrelated aspects of a science which otherwise might not have 
been noticed. However, for just the reasons that Popper's criterion 
is unsuitable for A-acceptability, the criterion of "boldness" in 


hypotheses would not be a suitable necessary condition for B-acceptance, 
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To B-accept a hypothesis is to bring forward a plausible alterna- 
tive hypothesis or a likely candidate for further consideration. But 
then B-acceptance is independent of the process of confirming a hypo- 
thesis. Indeed, although confirmability, developed along the lines of 
Hempel's conception of confirmation, is prima facie an equally adequate 
sufficient condition for B-acceptance, the concept of confirmation need 
not play an integral role in the decision to B-accept a hypothesis. A 
hypothesis may be B-accepted without ever being tested, confirmed or 
disconfirmed by new evidence or available evidence. Conversely, a 
hypothesis may be confirmed by a new or available evidence without 
having been previously B-accepted. The reasons a scientist may have 
for B-accepting a hypothesis may not include the confirmation which 
evidence has provided it. And this is particularly true in the case 
of Popper's criterion where the hypothesis B-accepted on the basis of 
its improbability relative to the background information would be that 
hypothesis which was least likely to be confirmed by available evidence. 

It is the nature of B-acceptability that a decision to B- 
accept a hypothesis can be made in terms of a formal feature of the 
hypothesis and reflects the belief on the part of the decision-maker 
that the hypothesis may show itself to be of interest to science as 
work in the area continues. The decision to A-accept a hypothesis is 
motivated by the scientist's concern to choose between two or more 
rival hypotheses which have been tested. No assumption of the likeli- 
hood of the future success of A-accepted hypotheses needs be built 
into the selection criteria, although it may be. 

Popper seems straightforwardly to be addressing himself to the 
concerns of B-acceptability: Because "bolder" hypotheses are more 
likely to be refuted they are valuable since they direct the object of 
future tests and demand that crucial experiments be devised the out- 
comes of which will always help the scientist in later choices. 
Furthermore, "bolder" hypotheses are better competitors, they aid the 
scientist in rooting out the errors in other hypotheses. [In short, 
Popper's view is that since it is very likely that all of our hypo- 


theses will be in time refuted it is necessary to choose hypotheses 
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which, for purely formal reasons, will be found to be false more quickly 
and possibly in interesting ways. But this is just a possible solution 
to the problem of B-acceptability: Popper is offering a purely formal 
property of hypotheses--improbability relative to background knowledge-- 
which determines the worth of hypotheses for future concerns, . 

So far we have attempted to show that both explicata, CF (h, »ho) 
and cP(h, ,h,), are unsatisfactory as explicata of selection criteria 
for the A-acceptability of hypotheses. In the case of the Confirmatory 
Framework's explicatum it was shown that the formal relation of satis- 
faction which one kind of statement (the evidence) bears to another 
kind of statement (the hypothesis) is only a formal surrogate of con- 
firmation and blurs certain complexities and overlooks some important 
subtleties. In the case of Popper's explicatum it was shown that, owing 
to various epistemological views which Popper insists upon, the expli- 
catum is unsuitable for a selection criterion of A-acceptability, 
although it constitutes a plausible basis for B-acceptability. We may 
conclude by generalizing some of our criticisms so as to respond to 
two more general questions: (1) "What would an adequate formal selectior 
criterion based on the notion of confirmation be like?" (2) "Cana sin- 
gle criterion theory of A-acceptability be suitable for the scientist's 
purposes?" 

On the basis of all of our negative remarks concerning the two 
confirmatory logics we have considered here, it would be reasonable to 
respond to the first question by saying that an adequate explicatum 
of confirmation would be one which was responsive to the complexities 
found in real situations and was, moreover, workable. The drift of 
each of our criticisms of the two confirmatory logics has been to 
point out subtleties which are obfuscated by the explicata and to in- 
dicate the difficulties which arise when the different criteria are 
applied. Since the difficulties with each confirmatory logic were 
traced to either an overly-simplified picture of hypotheses and 
evidence (as well as their relation to background information) or a 
conception of scientific method which was limited to quite unique sorts 


of hypotheses, the proper preparation to a formal explication of con- 
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firmation would be a better understanding of how "confirmation" is used 
and understood by scientists. Towards this end an analysis of the notion 
of confirmation is needed which is sufficiently complete so that formal 
reconstructions of confirmation do not fall into the kinds of traps that 
we have set in this chapter. 

By way of a response to the second question, we may take another 
look at Popper's theory of acceptability (i.e., what he has supposed to 
be a theory of A-acceptability). Here it is not that we are not sup- 
plied with several criteria for basing a choice among hypotheses, for 
Popper mentions several criteria--among them simplicity, non-ad-hocness, 
empirical content, testability, improbability, and corroborability. 

But as it happens none of these features of hypotheses are, on Popper's 
account, independent of the single criteria of improbability. Although 
Popper explicitly equates corroborability only with improbability, as 
we saw in Chapter III each of the other features of hypotheses can be 
seen to be functions of the improbability of hypotheses. We would 

like to argue that theories of A-acceptability based on a single 
selection criterion, or for which all the mentioned selection criteria 
are interdependent (or interdefinable) are, generally speaking, un- 
suitable for the scientist's purposes. 

To support this last claim we might begin by noting that the 
question of what selection criteria a scientist could employ to choose 
between hypotheses is as much of a matter for empirical investigation as 
is the question of choosing between hypotheses. When a philosopher pro- 
vides a set of selection criteria, whether the set consists of only one 
or a dozen criteria, there may be the assumption that further empirical 
investigation will not determine that some other set of criteria pro- 
vides, in the long run, a better basis for choice. But this is a false 
assumption, since at bottom the value of selection criteria, and the 
success of a theory of A-acceptability, is a function of the fruitful- 
ness of the resulting A-accepted hypotheses, Hence, minimally a theory 
of A-acceptability must be such that the specified set of selection 
criteria is itself answerable to evidence reporting the successfulness 


or unsuccessfulness of the theory's designated choices, 
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Secondly, it can be argued that a single criterion basis for any 
choice tends to limit the variety and multiformity of that which is 
chosen. If, for example, our single criterion for choosing which art 
object will find a place in a museum is that of realism then after a 
time our museum will contain only realistic works of art. Analogously, 
if we were to adhere to a single criterion theory of A-acceptability 
after a time all of the hypotheses available to us would reflect this 
single criterion. In Popper's case it is conceivable that science 
would cease to be an organized body of knowledge if science's theory 
of A-acceptability consisted of the single criterion of "boldness", 

Finally, since the problem of A-acceptability is a practical 
problem, it is a problem concerning particular cases of conflict be- 
tween rival hypotheses. As such, the problem of A-acceptability is 
contingent upon what the scientist wants a hypothesis in some area of 
science to accomplish. It is realistic to grant the scientist the 
option with regard to undecidable conflicts whether to resume empiri- 
cal investigation or to bring another selection criterion to bear on 
the question. If it happens that two hypotheses are equally A- 
acceptable with respect to one selection criterion, the scientist may 
decide that this criterion reflects the sought after property of hypo- 
theses concerned with some field of application or he may decide that 
another criterion, or another set of criteria, reflects the require- 
ments he places on such hypotheses. But, of course, since the scien- 
tific activity is an objective and cooperative one, individual 
scientists can not provide the final word on the standards by which 
their hypotheses are to be judged. 

In short then, single criterion theories of A-acceptability at 
best have limited usefulness and at worst may fail to provide stand- 
ards for judging hypotheses in certain ways. Moreover, it is indeed 
possible that science is not homogeneous in the sense that scientists 
in such diverse fields as Physics and the Social Sciences may require 
different criteria by which to judge the hypotheses they are interested 
in, And if this is so, then the problem of A-acceptability, like the 


problem of providing a satisfactory explication of confirmation, seems 
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to wait on an analysis of the notion of "hypothesis" as scientists in 
different branches of science use and understand the word. In any event, 
however, the difficulties with the confirmatory logics which we have 
attempted to draw out in this thesis point to the complexities which are 
at issue in the question of hypothesis preference and A-acceptance, and 
it is only by meeting these complexities head-on that any hope of an 


adequate theory of A-acceptability can be secured. 
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FOOTNOTES TO CHAPTER V 
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Popper, Conjectures and Refutations, p.38 fn 3. Compare (The 


Logics ofp Scientific Discovery ,..p.106): 1.5.1f Liam, ordered: 
"Record what you are now experiencing' I shall hardly know 


how to obey this ambiguous order. Am I to report that I am 
writing; that I hear a bell ringing; a newsboy shouting; a 
loudspeaker droning; or am I to report, perhaps, that these 
noises irritate me? And even if the order could be obeyed: 
however rich a collection of statements might be assembled in 
this way it would never add up to a science. A science needs 
points of view, and theoretical problems." 


I. Lakatos, "Changes in the Problem of Inductive Logic," in The 
Problem of Inductive Logic, ed. I. Lakatos, p.383. Lakatos' 
notion of 'acceptance,' (which seems to mean ‘adding to our 
stock of knowledge') is a suitable sense of acceptance to 
fit in with Popper's conception of background knowledge. 
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Le Popper, "Conjectural Knowledge: My Solution of the Problem of 
Induction," p.189. 
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